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PREFACE. 


I have tried to combine in as small a space as possible 
a complete practical guide both for Camel-masters and for 
Veterinarians. Simple language has been employed in des- 
cribing the habits and management of the animal, and techni- 
cal terms have been used in such parts of the Veterinary 
Section as will only interest the professional man. The book 
has not been written primarily to appeal to the Scientist; 
bacteriological knowledge can be obtained in Colleges; but 
Camel-mastership is learned in a harder school with no Pro- 
fessors, few students and fewer graduates. Nevertheless, | 
hope that the Pathologist will find something to interest him 
under the sections on Trypanosomiasis of Camels, on Peri- 
tonitis, and on that strange deficiency disease “* Wehl,'’ and 
perhaps elsewhere. | 


Much of the recent great advance in our knowledge 
of Camel-disease is due to the work of Mason and Rabagliati 
(Egypt), Cross (India), Knowles (Sudan), Curasson, the Ser- 
gents, Lheretier and Donatien (French North Africa), and 
Ferraro and Pricolo (Italy); the work of all these Veterinarians 
has been freely quoted in this book. My own experience 
has been acquired chiefly in India, Baluchistan, British 
Somaliland and Jubaland; [I have visited the camel-countries 
of Egypt, Western and South Australia, and have also 
worked both in peace and in war with Arabian and Sudanese 
camels, although not on their native soil. 


Medical and surgical work with camels is subject to 
many limitations, particularly those imposed by transport difh- 
culties. This is the reason why the remedies recommended 
are often ©‘ Simples’’ easily portable. 


Throughout the book, the word “* Condition ’’ has been 
used, for want of a better term, to apply more to the amount 
of flesh carried by the animal than to his actual muscular 
hardness; and the names “ Salt-wort’’ and “ Salt-bush’’ have 
been employed for Salsolaceous plants generally. 


At the end of the volume is a Glossary of Vernacular 
and Technical terms by means of which (and the Index 
itself) the identification of plants, organs, diseases, &c., will 
be rendered easy. The vernacular words are generally not 


indexed. 
A. S. LEESE. 
14th July, 1927. 


Stamford, Lincolnshire. 


CHAPTER 1. 


ZOOLOGY OF THE CAMELS ; THE BACTRIAN 
SPECIES ; THE ARABIAN SPECIES. 


THE FAMILY CAMELIDAE. 


The Family Camelide of the Mammalian sub-order Artiodactyla 
comprises two genera, VIZ. : 


(i). Auchenia (the Llamas and Alpacas of South America). 
(ii). Camelus (the Camels). 


The animals of both these genera are even-toed ruminants, in 
which, however, only the third and fourth digits are present, there being 
no rudimentary digits such as occur in most ruminants behind the fetlock. 
The extremity of each toe is furnished with a small nail-like hoof, and 
the feet have large horny soles. 


All the Camelidee are hornless, with long neck and elongated head, 
and the upper lip is divided. 


The dentition differs from all other ruminants in that there are 
traces of temporary incisor milk-teeth (generally never ‘‘ cut’’ in camels) 
on each side in the upper jaw, of which, however, only the third is suc- 
ceeded by a permanent tooth; there is also a pair of very well-developed 
pointed canine teeth in each jaw, and often behind these a pair of tush- 
like ‘‘ premolar’ teeth separated from the other premolars by a con- 
siderable space. 


The gall-bladder is absent in the Camelide; the mammary gland 
is divided into four quarters; the placenta is of the diffuse variety. 


Not the least curious character of the Camelide is that the red 
corpuscles of the blood are not biconcave discs like those of other mam- 
mals, but elliptical and bi-convex; they are, however, not nucleated like 
those of birds. 


‘THE GENUS AUCHENIA, containing the Llamas, separates itself from 
the genus Camelus in that the two digits of each limb are separated even 
to the soles; there is no hump on the back; and the first premolar tooth 
is lost at an early age. ‘The Llamas, moreover, are animals of medium 
size only. 


THE GENUS CAMELUS. The camels are large animals with long curved 
necks, and on the back there are one or two large fatty masses called the 
humps. The tail is short. Large horny callosities are developed in place 
of the normal skin under the sternum, at the elbows, the knees and the 
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stifles. The two ‘digits of each foot are united below by one horny sole 
common. to. both. . The: teeth in the adult are 34 in number and arranged 


‘as ‘fqllows: >. : 


On each side of the upper jaw: 
° incisor. 

canine. 

wolf’s tooth. 

grinding premolars. 

grinding molars. 


ee 


On each side of the lower jaw: 
incisors. 
canine. 
wolf’s tooth premolar. 
1 grinding premolar. 
3 grinding molars, 
The genus is divided into two species : 
(i), Bactrian camel (C. bactrianus, L.) with two humps. 
(ii). Arabian camel (C. dromedarius, L.) with one hump. 


The Bactrian or two-humped camel has a more northerly distribu- 
tion than the Arabian or one-humped. 


bat peed OD 


Both species are essentially fitted to live in arid inhospitable regions 
by their powers of going without water for longer periods than can most 
other animals and by their ability to survive rainless seasons on scanty 
nourishment. ‘The Bactrian is, however, more adapted by nature to stand 
a bitterly cold winter in such regions, whilst the Arabian camel is able 
to thrive in the terrible heat of the summer in tropical desert countries ; 
this is why the camels found in Central Asia are chiefly of the two-humped 
species, whilst those of Southern Asia and North Africa are of the 
Arabian type. The two species are found together in and near Turkestan, 
where the one-humped camel has developed a more luxuriant winter coat 
than the more typical specimens which exist nearer the equator. 


Little more need be said with reference to the two-humped camel, 
which is strictly speaking outside the subject of my book, were it not 
for the fact that Bactrian and Arabian camels are capable of inter-breed- 
ing and producing a single-humped hybrid of great value. For this reason. 
a short description of the Bactrian species must be included; but it 
is not indigenous to British territory anywhere. 


The Bactrian or two-humped Camel.—This species is supposed to 
have originated in Bactriana, that is to say, in the country now com- 
posing Eastern Bokhara and Northern Afghanistan. From this centre 
he has spread eastwards through Central Asia to China, and northwards 
and westwards through Turkestan to European Russia. His native coun- 
tries now include Turkestan, Afghanistan, Southern Siberia, Eastern Tur-_ 
kestan and Mongolia; also the Steppes of European Russia, Caucasia, 
Kurdistan and the Crimea. 


In Asia Minor to the west of Kurdistan the Bactrian is not strictly 
native, as there are no females of this species there; but males are im- 
ported purely for breeding purposes to obtain the excellent hybrid by 
crossing with the local one-humped females. Thus a few male Bactrians 
can be found as far west in Asia Minor as Karamania, although they are 
not worked. The Bactrian species is not truly indigenous to Persia either, 
although males are used there for breeding purposes. 
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As a working animal the Bactrian has not advanced southwards to 
any great extent; this is due to the competition of the one-humped camel 
and to the inability of the double-humped species to stand prolonged spells 
of extreme heat. 


in India the Bactrian camel is practically unknown; I came across 
one specimen in 1909 which had been imported from the North in a 
rather happy-go-lucky endeavour to use him for the production of hybrids, 
but he did not survive the climate long; I doubt if he was healthy, how- 
ever, when imported. I have also seen Bactrians in the Punjab en route 
for some Rajah’s menagerie. 


in his own country, right across Central Asia, from the Black 
and Caspian Seas to Manchuria the Bactrian camel has been worked from 
time immemorial. In this zone he is able to accomplish journeys over 
stony deserts and cold rocky mountain passes on a minimum of keep. 


The Bactrian’s humps are placed one on the withers and one on 
the loins. He is more thick set than the Arabian and has shorter legs; 
in the cold weather he has a very heavy and thick coat of long coarse 
hair which is especially developed over the cranium, throat, neck, shoul- 
ders, fore-arms and humps. In the summer this coat is shed in patches, 
but the amount of hair over the parts mentioned always exceeds that 
of the Arabian at the corresponding season. The colour of the coat is 
dark brown or russet brown. The soles of the feet and the nails are 
very hard. The Bactrian carries his head comparatively low, the poll 
being about on a level with his withers; the ‘‘ stop ’’ (hollow between 
forehead and bridge of nose) is rarely so well marked as in the one- 
humped camel; his lips meet in a more horizontal line than in many 
Arabian types; the head is not unlike’ that of a horse in shape. The 
voice is shriller than that of the one-humped camel, and he has a 
deliberate spitting habit like the Llama. 


The short legs, hard feet, and above all the heavy winter coat, are 
the characters which decide his geographical distribution as a domesticated 
animal. ‘lhe one-humped camels of the North Punjab, Afghanistan, Nor- 
thern Persia and the mountains of Baluchistan also possess these features 
though in less degree; in other words, the one-humped camel takes on 
more and more of the characters of the Bactrian as you trace him north- 
wards. Among one-humped camels the most complete opposites in character 
to the Bactrian are the desert camels of hot countries such as Scinde, 
Bikanir and the Soudan. 


The Bactrian camel in his own country is used both for pack and 
for draught purposes. It also gives useful products in its hair, hide, 
meat and milk. The Mongols castrate males not intended for breeding 
purposes, the operation being done at 3 or 4 years of age (Steele). 


Wild Bactrian camels exist near the Lake of Lob-nor in the Desert 
of Shamo; they are said to be the produce of domesticated camels which 
survived severe sandstorms in which the owners perished; but certain 
anatomical features of these wild camels rather negative this idea. 


The use of the Bactrian camel as a stud-animal for the breeding 
of hybrids is dealt with in the chapter on ‘‘ The Hybrid.” 


The Arabian or one-humped Camel, the special subject of my book, 
is, as a rule, less heavily-built and longer in the limb than the Bactrian ; 
his one hump is on the middle of the back and his coat is soft and 
comparatively thinner and shorter at all seasons, although longer about 

the poll, throat, shoulders and hump than elsewhere. He is essentially 
an animal of hot dry climates. 
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The reader will be introduced to the most striking general features 
of the one-humped camel in a separate chapter. 


Before closing this one, however, a reference to the word ‘‘ Drome- 
dary ”’ and its meaning may be given. This word has been held by some 
to denote any one-humped camel, and Linnzus has given the Arabian 
species the scientific name of Camelus dromedarius; the French also used 
the word ‘‘ dromedaire’’ to describe all camels of the Arabian species. 


Others, however, used the word exclusively in conneetion with the 
riding-camel of the one-humped species and not for the baggager or pack- 
animal; in’ some countries the difference between these two types of the 
Arabian camel is nearly as great as that between a Hackney and a 
Shire horse. 


Probably the latter use of the term is the correct one; the Greek 
word ‘‘ dromados,’’ meaning ‘‘ running,’’ seems to be the origin of the 
word. However, to save confusion I shall avoid the use of the word 
‘“dromedary ’’ altogether in future chapters. 
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CHAPTER 2. 


GENERAL CHARACTERISTICS OF THE 
ONE-HUMPED CAMEL. 


1 shall not easily forget my first professional introduction to the 
camel, which happened in the middle of the hot season in the Punjab. 


‘he first thought which struck me when confronted with the seem- 
ingly motionless and almost hairless monstrosity, all neck and legs and 
bumps, was ‘“‘can this really be a warm-blooded animal ?’’ There is 
undoubtedly something about the camel which is at first repulsive to the 
European, not merely in its odour, but in its peculiarly reptihan appear- 
ance; it has been very aptly described as resembling a cross between a 
snake and a folding camp-bedstead, and no one will deny that a thin 
neglected camel in the middle of the hot weather is a hideous-looking 
brute. This feeling of repulsion soon wore off and then I gradually 
came to appreciate in its true value the camel’s machine-like indifference 
(which is one of his chief defences in a life of perhaps greater all-round 
hardship than any other being of flesh and blood is called upon to endure) 
artd the other extraordinary provisions with which nature has endowed 
him, to the detriment of his appearance from an esthetic standpoint, 
to fit him to live in the desert regions which are his most typical home. 
A well-cared-for Punjab camel in his cold-weather coat is, moreover, an 
imposing if not even a handsome animal; mange and neglect are largely 
responsible for the unfavorable impression which the camel is apt to make 
on the stranger. However, let us analyse his chief peculiarities. 


First, his size, his length of limb and his long curved neck, which 
enable him to reach up to the branches of tall trees and by his long slow 
strides to progress comfortably with the least possible effort. The great 
weight of head and neck are largely responsible for the immense develop- 
ment of the forehand as compared with the hind quarters, a seeming 
deformity which at once catches the eye; the relative feebleness of the 
hind quarters as compared with the fore is marked in all Arabian camels, 
but especially so in those bred on flat plains; the one-humped camel is 
thus more particularly suited to level countries, not to mountainous ones 
in which the slopes are constantly throwing extra weight either on the 
weak hindlegs up-hil] or on the already heavily-loaded fore-quarters when 
going down hill. 


Next, his hump. This is an immense store of fat bound together by 
fibrous tissue, and is developed when the camel is taking in more food 
than is actually necessary for the normal wear and tear of life, to he 
drawn on later when extra demands are made on his strength or when 
food is scarce. The power of storing fat during good times to be drawn 
on in ‘‘ thin ”’ seasons is of course common to all animals, the extra stock 
being generally stored under the skin, around the kidneys and heart, in 
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the omentum and in fact in many tissues; in the camel, however, this 
power is augmented by the stock of potential nourishment which he can 
carry on his back. The Doomba sheep is provided for in a somewhat 
similar degree, the extra store being carried in its tail; whilst the smaller 
hump of the Zebu has a similar function. 


Thus, the camel in good hump has beyond all other large mammals 
special ability to exist thfough rainless seasons or to cross barren deserts 
where other beasts would starve and die; Lut at the end >f his period of 
partial starvation his hdmp will be found to have dwindled away; the 
extra store has been used up. The size of the hump in the camel is 
thus a very fair indeX< of the animal’s ‘‘ condition ’’; a well-nourished 
animal has a large hump, whilst a neglected half-starved one has little 
or none. ‘The possession of a hump also enables a camel to resist chronic 
wasting diseases for 4 great length of time, and conversely such diseases 
of course result sooner or later in the disappearance of the hump. It may 
be noted here that the spinal column does not follow the convex contour 
of the hump, although decidedly bowed upwards. 


The large flat foot with its sole of more or less flexible horn par- 
ticularly adapts the camel to progression over loose sand in which most 
other animals would sink to their fetlocks; the elastic pads, which separate 
the bones in the foot from the horny sole, effectually prevent undue con- 
cussion on harder ground. On the contrary these flat smooth soles render 
the animal almost helpless in mud, since they offer no foothold on a 
slippery surface on which the feet slip apart, and the animal, doing 
‘*the splits,’ severely injures shoulder or hip as the case may be; or 
sometimes he sideslips like a bicycle. Thus we have one reason why the 
camel as a bedst of burden is limited to countries of scanty rainfall, for 
he would be tseless and quite unreliable where a muddy surface is not 

{an exceptional condition. 


Anothet peculiarity of the camel is the possession of callous horny 
modifications of the skin designed to come into contact with the ground 
when the arimal sits, and to bear the weight of his body. Thus there 
is one large one below the sternum, one over each elbow, knee and stifle- 
joint’ and a smal] one on the outside of each hock. The normal sitting 
position is one of absolute rest, most of the weight of the body falling 
on the chést-pad or ‘‘ pedestal,’’ whilst the forelegs, being bent at the 
knee, rest on the elbow-pad and knee-pad with the cannon and foot lying 
to the inside of the forearm; the hind legs are bent at stifle and hock 
and each stifle-pad is rested on the ground, taking a share of the weight 
of the hinder part of the body; the hocks are so completely bent as to 
obliteraté the angle between the tibia and the cannon, whilst the feet 
may either rest flat on the ground to the inner side of the stifles, with 
the poift of the hock quite off the ground; or a second position of this 
part of the limb may be adopted in which the small hock pad and the 
heels touch the ground, the toes being turned upwards. The arrangement 
of the hind legs in these positions is made possible by the special structure 
of the hock-joint; for in the camel two of the three joints composing the 
hock are ‘‘ ginglymoid ’’ or hinge-joints instead of only one; this allows 
the necessary extreme flexion. ; 


In sitting down the camel first sinks on one knee, bringing the 
othet quickly alongside it; secondly he hends his hind legs until the 
stifles touch the ground; and finally he settles his fore limbs down until 
the elbows reach the ground. 


In rising the head is thrust forward with a jerk and the animal 
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rises on to his knees; then the hindquarters rise to their full extent; 
the animal then raises a foreleg until its foot is on the ground and with 
a final effort on this foot becomes erect fore and aft, the other forefoot 
coming to the ground last of all. 


The tread of the camel is very silent. His two normal paces are 
the walk and the run. He is too high on his legs to trot without over- 
reaching, therefore at the run the fore and hind leg of the same side 
move together. He can canter, but only for a few yards at a time. 
During the run the neck and head, which are chiefly supported by a 
ligamentum nuche of great strength, show a peculiar up and down, for- 
ward and backward movement, recalling that shown by fowls, and it 
serves to lessen concussion. 
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The almost tireless nature of the stride, either at the walk or the 
run, is largely due to the help which the muscles receive from strong 
layers of elastic tissue which cover the muscles of the shoulder and 
quarter, and are so arranged as to assist passively in the flexion of the 
joints of the limbs during progression; a most admirable arrangement to 
conserve the strength of the animal for traversing vast distances over an 
inhospitable desert country. 


The cloven upper lip is the camel’s most sensitive organ of touch; 
with his lips he can pick up loose leaves or grains of corn from the 
ground, and when grazing it 1s with his lips that he feels the leaves and 
branéhes before he grips them to tear them off. The branch is then 
grasped between the incisor teeth of the lower jaw, with their irregular 
nipping surface, and the hard pad of the upper one, and the branch is 
either torn off or stripped of its leaves by a drawing movement. 


The mouth of the camel is almost impervious to injury by the 
many wicked-looking thorns which are so characteristic of the vegetation 
of arid tracts; to see a camel briskly running its mouth along a branch 
of Acacia with its 3-inch thorns is enough to make one squirm. The 
adult has a pair of permanent incisors in the upper jaw. cee 


The large pointed canine teeth, characteristic of the Camelide, are 
the male camel’s weapons of offence, and can inflict terrible injuries; in 
the female they are smaller. 


‘he male possesses an enormously-developed soft palate, which in 
the rutting season is frequently belched forward until it hangs out of one 
side of the mouth, looking like a pink bladder, for a few moments before 
it is withdrawn. Many theories regarding the special function of this 
organ have been advanced, and I think the true explanation probably is 
that it offers a vastly increased mucous surface for the secretion of fluid 
to keep the mouth moist, helping the camel to resist thirst. It is present 
in both sexes, but is never extruded in the female. 


The animal, being a ruminant, has a compound stomach, which 
has four principal compartments, as in the ox, although the third and 
fourth are not so decidedly marked off from each other as in that animal. 
The paunch, which retains the insufficiently masticated food until the 
animal has leisure to chew the cud, is of large size; it is furnished with 
two supernumerary pouches generally called ‘‘ water sacs,’’ the exact 
functions of which are not quite clear. There is a fable that these water- 
sacs are able to store a quantity of water which, when necessity arises, 
can be brought up into the mouth to quench thirst, and that, moreover, 
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thirsty travellers have been able to save their lives by killing their mounts 
and cutting the water-sacs open, therein finding water to restore them- 
selves; these stories, however, hke many other tales about the camel, 
are exaggerations, 


The two water-sacs of the camel somewhat resemble extra editions 
of the second stomach, or reticulum; they each consist of a collection of 
deep cells divided from one another by partitions, and probably capable 
of closure by the contraction of the muscular fibres around their mouths ; 
in this way the surface for the secretion of mucus is increased, and in 
post-mortems I have found that they generally contain food in a slightly 
more moist condition than in the paunch proper; and I believe that their 
function is to moisten by their active secretion the food about to be 
returned to the mouth for re-mastication in the process of rumination, and 
so to render the organ less dependent on a regular water supply via the 
mouth, 


The camel shares with the horse the peculiarity of having no gall- 
bladder. 


I'he nostrils are slit-like in shape, and can be closed at will; this 
is, probably, a provision against sandstorms, and allows the animal to 
reduce the opening to the minimum on these occasions. 


‘The eyes are protected from glare by their ‘‘ beetling brows ”’ and 
by the festooned iris, folds of which hang down across the pupils from 
{ above, something like the ‘ corpora nigra ’’ of the horse. 


Judging from the interest the camel takes in very distant objects, 
his eyesight is very keen. 


The ears are small, bluntly pointed, and of restricted movement. 


‘The male possesses a pair of glands in the skin behind the poll 
which, during the rutting season, in the adult secrete an evil-smelling 
reddish fluid, which trickles down the long hair of that region, These 
glands have been called by some authors ‘‘ the temporal glands ’’; I prefer 
to call them the “ poll-glands.” 


‘The hair of the one-humped camel is, of course, thicker and longer 
in the cold than the hot season; it reaches its greatest length at the poll, 
about the throat, the shoulders and the top of the hump. The long hairs 
are usually straight, but those of the shoulder may have a tendency to 
curl. ‘The skin of the Arabian camel is said to be deficient in sweat- 
glands; let this be as it may, the camel’s skin is often damp with sweat 
on his return from the grazing ground in the evening in the hot weather, 
or after working in the heat of the day. 

‘The most common colour is that of sand; but the shades vary from 
dirty-white to dark brown, and very occasionally black. Two colours are 
seldom seen on one animal, except in Kordofan. 


The tail is short, with a row of long black hairs down each side 
and a feebler row also down the middle of the upper surface; it is quite 
useless as a fly-switch, except for any flies which settle just below it. 
Jn fact, the camel has no adequate defence against flies, and the panni- 
culus muscle which causes the quick movements of the skin over some parts 
of the horse’s body is practically undeveloped in the camel. When worried 
by swarms of flies he has to set to work to defend himself with head and 
feet, and this soon tires him, and after a short time he resigns himself, 
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prostrate on the ground, to his tormentors, groaning lugubriously. As a 
rule in the tropics the number of blood-sucking flies depends largely upon 
the presence of moisture, and is greater in hot countries where there is 
heavy rainfall or irrigation than in the desert; thus we have one more 
reason why the camel cannot acclimatise in regions characterised by damp 
heat, since not only do biting-flies take an active part in spreading disease 
from one camel to another, but also the daily torment to which the camel 
is subjected in such climates by swarms of flies effectually prevents him , 
from thriving, apart from any question of actual disease. | 


‘The opening of the sheath of the male camel is small and has a 
backward direction; the penis inside it points in a forward direction. 
When staling, the thin stream of urine is thus passed backwards between 
the hind legs; and owing to the small calibre of the urethra the act takes 
longer than in most other animals. When one considers the height of 
the animal it seems as if these arrangements were necessary to prevent 
the legs from being splashed, whilst the ground is kept dry under the 
animal when he moves off. 


In copulation, the sheath is pulled forward by its muscles and 
the penis is erected forwards, as in other animals; copulation does not 
take place back to back, as has sometimes been erroneously reported. 


‘The male generally becomes musth in the cold season of the vear, 
and loses all sexual desire in the hot weather; in Somaliland, however, 
the season coincides with that of the best grazing. 


The testicles are situated high up in the groin in a position similar 
to that in the dog. 


The female is built on a smaller and hghter pattern than the male; 
the canine teeth are small, and there are no poll-glands; the udder is 
divided into four quarters, as in the cow; the placenta is of the ‘“‘ diffuse ” 
variety. ‘lhe female carries its young about 12 months, but does not 
normally breed every year, but only every second year. She has one foal 
at a birth. She gives milk for a period depending on the quantity and 
quality of the grazing she gets, sometimes for 18 months, sometimes for 
only 7 or 8 months. 


In temperament the camel is notoriously phlegmatic, taciturn and 
indifferent to his surroundings; he takes little interest in anything except 
food ; a temperament thoroughly suited to the forsaken countries he lives in. 

Considerately and properly treated, the male is a willing, tract- 
able and patient beast at all times except in the rutting season, which 
is usually the latter half of the cold weather; then he may become vicious 
to strangers and pugnacious to other male camels. The female is a 
gentle and almost lovable animal if used to handling and to seeing its 
foal handled; those which run in herds are, of course, very wild. 


Under ill-treatment, which is too often his lot, with rough handling, 
neglect, over-working and under-feeding, the camel is a sulky worker, 
although still a patient one, and at times may show obstinacy. The abuse 
which has so often been heaped upon his name by European travellers as 
an obstinate, contrary brute, which will lie down on the march and die 
from sheer cussedness, is entirely unjust; in the past he has met with the 
most shameful treatment at our hands under the exigencies of war; starved, 
over-loaded, galled, marched almost day and night, often under the ‘ care ”’ 
of some of the most hopeless human rubbish the world can produce, and, 
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above all, unstudied—no wonder that under such circumstances the camel, 
with his unprepossessing appearance and smell, was not able to make the 
reputation he deserved. More recently, in the Somaliland expeditions arid 
affairs on the North-west Frontier of India, and in the Great War, the 
came! has shown what he can do when he is given a chance; knowledge 
of the animal both in health and diSease has advanced rapidly since the 
establishment of the nine Silladar Camel Corps in India, and his reputation 
for military transport work is now very high, which is as it should be; 
and there are now in the Indian Army a number of British and Indian 
Officers who have some knowledge of camel management. It is happily 
certain that the hideous maltreatment which was the camel’s lot in some 
of our former experiences with him is never likely to be repeated. 


1 have briefly described only the most striking characters of this 
strange animal. Most of these points will be dealt with again in future 
chapters; for instance, the Comparative Anatomy of the Camel is given 
In detail in the next chapter, which is essentially a chapter of reference; 
the subject of Reproduction is thoroughly discussed in the chapter ‘‘ Breed- 
ing ’’; and so on. ; 


CHAPTER _ 3. 


COMPARATIVE ANATOMY. 


It is not my intention to write here a full descriptive anatomy of 
the Arabian camel; the subject will be treated in a strictly comparative 
sense, taking, as a rule, the horse as the ‘‘ type,’’ and in certain cases 
(for instance, when describing the stomachs and intestines) the comparison 
will be made with the ox. For the sake of brevity, a free use of technical 
terms will be made in this chapter, which, being essentially intended for 
reference, is chiefly of interest to those who have to deal with the camel 
from a veterinary point of view and who are, therefore, already acquainted 
with the science of anatomy of other domesticated animals. Simple lan- 
guage will, however, be employed in describing the teeth, and certain other 
organs concerning which the non-professional may not feel satisfied with 
the very superficial description given in the first two chapters. 


The anatomy of the one-humped camel has received attention at 
many hands ever since the days of Cuvier, the founder of Comparative 
Anatomy, and perhaps the most useful advance was made by the Italian 
Lombardini. 


Chauveau, in his Comparative Anatomy, has included an excellent 
though incomplete account of the organs of the camel; his work has been 
most useful to me in my own dissections, which have had to be made bit 
by bit on different subjects, often very roughly, always in the open air, 
and generally in the jungle under a very hot sun. | 


A very attractive but entirely pictorial production dealing with | 
camel-anatomy from an artist’s point of view bears the date 1865, and 
was published by Day and Son; author’s name, E. Walton. 


I have endeavoured in the following pages to give the reader an 
anatomical account of the Arabian camel as far as I consider that the 
study is of practical value to those who have to doctor him; placing 
emphasis upon what might be called the External Anatomy, in which the 
bones take such a prominent part in the camel, and upon those anatomical 
peculiarities regarding which the veterinarian, judging from my own past 
experience, requires information for intelligent clinical examination, for 
due appreciation of the cause, effect, and proper treatment of the diseases 
of the camel, and for occasional post-mortem work. 


1 have generally made use of the same nomenclature as is now 
recognised by modern Veterinary Colleges, i.e., that employed by M’Fadyean 
in his ‘‘ Anatomy of the Horse.’’ In describing the camel’s head, 
however, I have-assumed that its long axis is horizontal in position. 
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The comparative study will be made in several sections, viz. : 


1.—Bones. - 

2.—Joints, ligaments, elastic tissues. 

3.—Muscles and tendons. 

4.—Fatty tissues. 9 

5.—Digestive system. 

6.—Respiratory system. 

7.—Circulatory system, blood and the lymphglands. 

8.—Urinary apparatus. 

9.—Genital organs. 

10.—Nervous system, eye and ear. 

11.—Thyroid and thymus glands; skin appendages, such 
as horny pads, poll-glands. 

12.—The foot. 


SEcTION 1. 


BONES. 


The skeleton as a whole.—The bones of the skeleton of the adult 
male are stouter and stronger than those of the female, which when 
adult has a somewhat similar build to a young (4-year-old) male. 

The bones of the forelimb ar® comparatively more massive than 
those of the hindlimb. 


THe VERTEBRA are 45 to 48 in number, divided among the regions . 
of the spine as follows : 


Cervical ae wae se 7 
Dorsal a eee ins 12 
Lumbar sso me soe 7 
Sacral — a on 4 
Coccygeal _..... 34 oe 15 to 18 


Cervical Vertebrea. In the normal standing position these are 
arranged in a semi-circular curve, with the concavity uppermost; the great 
length of the neck is not attained by any increase in the number of 
cervical vertebre above that common to most mammals, but by the much 
greater length of each individual cervical vertebra in the camel. 


The Atlas, or first. cervical vertebra, has small wings, which, how- 
ever, can be easily felt through the skin in the living animal. The 
cavities which articulate with the occipital bone are deep. 


The Axis, or second cervical vertebra, is elongated and narrow; 
its neural spine is low, and the inferior spine insignificant. 


The other five cervical vertebre are long; the anterior articular 
surfaces of their bodies are less convex, and the posterior ones less con- 
cave than in the horse, and this along with very strong intervertebral 
discs gives great freedom of Jateral movement between the bones of the 
camel’s neck. The intervertebral notches are deep. The neural spine is 
low in the fifth vertebra, tall in the sixth and seventh. The anatomy of 
the transverse processes of the 3rd, 4th, 5th and 6th vertebre is of some 
importance, as they can be easily felt through the skin in the living animal. 
Each transverse process has two divisions, the anterior one heing always 
the larger. ‘The anterior divisions always take a downward direction and, 
being flattened from side to side, give protection to the important organs 
and vessels which run down the ¢onvexity of the inferior surface of the 
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neck; this anterior division is of great size in the 6th vertebra, in which 
it projects downwards in a flattened plate as long as the body of the 
vertebra itself. In the living animal the lower ends of these anterior 
divisiens can be grasped between thumb and finger through the skin. 
‘he posterior divisions of the transverse processes of the 3rd to 7th cer- 
vical. vertebre form little prominences at equal intervals down the middle 
of the side of the neck. 


The transverse process of the 7th cervical vertebra is much smaller 
than those of the anterior bones. 
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Dorsal Vertebre.—The bodies of the twelve dorsal vertebre are 
longer than in the horse. The neural spines are long and distinctly flat- 
tened from side to side; and their backward slope is more pronounced than 
in the horse. The spines of the posterior ones are not much shorter than 
those of the anterior ones; the camel thus has no real ‘‘ withers,’’ although 
it will often be convenient to use this term in reference to the part of 
the back in front of the hump. The vertebre take no part whatever in 
forming the convexity of the contour of the hump, although the line of 
the dorsal and lumbar vertebre is certainly bowed upwards. 


Lumbar Vertebrea.—Seven in number. Their bodies are long and 
thick. ‘Ihe neural spines are almost perpendicular, and become succes- 
sively shorter from the first bone to the last. The oblique processes are. 
strong and cause great rigidity to this part of the vertebral column. 
‘he transverse processes are long and their extremities are easily felt in 
the living animal, and sometimes become necrosed as a result of continual 
pressure of the saddle; their length increases from the first bone to the 
last; those of the first two project almost horizontally outwards, but from 
the third bone to the last the processes take a forward and downward bend. 


The Sacrum is composed of 4 segments joined together. It is short 
and decidedly arched as viewed from the side. The anterior oblique pro- 
cess is pronounced. The neural spines are stunted. 


The Coccygeal Vertebree call for no remark. 


THE RrsBs are normally 12 in number, 8 sternal and 4% asternal; the 
costal cartilage of the eighth rib only just reaches the sternum. They are 
as a rule less curved than in the horse, so that the camel’s ‘‘ Barrel ’’ is 
fiat. They are wide bones, much flattened from side to side, so that the 
intercostal spaces are narrow. The first rib is very short. On the pos- 
terior edge of the 6th rib and about half-way down it is a large rough 
tubercle. The costal cartilages of the first seven sternal ribs are very 
strong and wide, and in the adult have the consistency of bone. The last 
ribs are very obliquely placed. I have often met with a rudimentary 13th 
pair of ribs in camels, but they never articulate with the vertebre which 
Were normal in number. 


‘THE STERNUM is massive and has seven segments. The first seg- 
ment is very small; the second is flattened from above to below and long; 
from the third segment there is an increase in size up to the sixth, and 
the 7th is about equal to the fifth. On the inferior surface of the 6th and 
7th segments is a median groove; these segments are related below to the 
deep structures of the pedestal. There is no cariniform cartilage and only 
a rudiment of the xiphoid. 


‘Tue Bones or tHE Heap.—The skull of the camel can be conveni- 
ently compared with that of the horse; the bones of the cranium have. 
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a great resemblance in the two animals, the occipital and sagittal crests 
and the zygoma being in a similar position in both; the structure of the 
part of the skull of the camel anterior to the eye, however, differs greatly 
from that of the horse. It will be far more convenient to descrilae the 
camel’s skull from the characters of its principal anatomical features as 
a whole, and not bone by bone as in anatomical text books. 


The Cranium.—The occipital crest is very prominent and forms the 
peak-shaped poll of the camel; between the apex of the crest and the 
cranial cavity there is a thickness of bone amounting to 3 inches; from 
the peak, strong mastoid ridges run down on each side to the zygoma; 
whilst another ridge, the sagittal or parietal crest, also very prominent, 
runs forward in the middle line of the superior surface of the cranium 
for about 7 inches, where, as in the horse, it bifurcates, each branch 
diverging outwardly as a still prominent curved crest, which joins on to 
the posterior edge of the zygomatic process of the frontal bone. 


These crests, which are not so prominent in the young camel as 
they are in the adult, help to give attachment to the large temporal 
muscles. The rest of the roof of the cranium is chiefly formed by the 
parietal and squamous temporal bones, which occupy much the same 
position as in the horse. 


On the posterior surface of the occipital bone is a rough projection 
{occipital tuberosity), to which the cordiform portion of the lgamentum 
nuche is attached; and it may be noted that the styloid processes of this 
bone are short and thick. 


‘I'he petrous temporal bone has no auditory process; and is of con- 
siderable size owing to a mass of cancellated bone, 14 inches in length, 
which projects from it in a downward direction, forming a brittle pro- 
tuberance behind the joint of the jaw. 


The Temporal Fossa is wide in the camel. The zygomatic process 
of the squamous temporal bone articulates with the malar bone only. 
The coronoid process of the lower jaw is easily felt in the temporal fossa 
of the living animal. 


Frontal Region and Frontal Sinus.—The frontal bones have a very 
large facial surface, owing to the beetling brows which they help to form; 
this surface is generally markedly hollowed in young animals in its middle 
portion between the eyes. The hoilow has a tendency to fill up as the 
camel grows older, but in some breeds it remains very deep throughout 
life. ‘he supraorbital foramina are found near the middle line in this 
hollow; they can generally be made out in the living animal; there 1s 
generally only one of these foramina on each side, but sometimes two or 
three small foramina are found instead of one of fair size. 


‘he supraorbital foramen leads into a bony tube which runs through 
the frontal sinus, first backwards for 3-inch and then at a sharp right 
angle in an outward and downward direction, to open deeply in the orbit. 


The frontal sinus lies immediately below the facial portion of the 
frontal bone, and, therefore, in a very similar situation to that of the 
horse. Its extreme posterior limit corresponds rather closely to the lines 
of the curved prolongations of the parietal crest, but 1s about a quarter 
of an inch in front of these ridges; its lateral limit is about 4-inch from 
the superior edge of the orbital cavity; and anteriorly it extends to the 
level of a line drawn between the supra-orbital foramen and the anterior 
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edge of the orbit. Thus each sinus covers an area of the shape of an 
obtuse-angled triangle with its obtuse angle at the supraorbital foramen, 
one of its acute angles about 4-inch in front of the bifurcation of the - 
parietal ridge, and the other acute angle near the nasal canthus of the eye. 
‘he frontal sinus of one side is completely divided from its fellow by a 
strong median bony partition; and each sinus is subdivided into smaller 
chambers by other partitions of bone. The frontal sinus communicates 
with the superior meatus of the nasal cavity by a curved slit near the 
middle lire; herein differing from that of the horse, which has its outlet 
into the superior maxillary sinus. 


The Orbit.—The orbital cavity of the camel is deep owing to the 
width of the frontal bone. The rim of the cavity is formed by the 
frontal, malar and lachrymal bones; the posterior end of the malar bone 
is bifurcated, one half articulating with the supraorbital process of the 
frontal bone, the other half with the zygomatic process of the temporal 
bone. At the most anterior part of the rim where the frontal and lachry- 
mal bones meet there is in the adult a fissure about 14 inches long, and 
in the young camel a wide notch. 


The supraorbital cana] opens inferiorly into the orbital cavity at a 
considerable depth. 


The optic foramen is protected by a slender bony process. 


The Nose and Upper Jaw.—Owing to the prominence of the upper 
and anterior parts of the rim of the orbit there is a marked hollow on 
the face between the bridge of the nose and the orbit. In some breeds 
of camels the nose is tilted upwards to make a decided angle with the 
forehead; in others the bridge of the nose and the forehead are approxi- 
mately in a straight line. The outline of the nasal bones is often convex, 
giving the ammal a ‘‘ Roman nose.’’ The nasal bone has no nasal peak. 
‘he superior maxillary bone has no zygomatic ridge. The infraorbital 
foramen igs placed low on the face. 


The nasal cavities are narrower than in the horse. They are divided 
from one another by a very extensive vomer. The lateral masses of the 
ethmoid bone each have a large anterior cell, which almost amounts to 
an extra turbinated bone. The anterior turbinated bone is very small, 
but the posterior one, like that of the ox, is curved on itself in two scrolls. 


The bony duct which carries the upper part of the lachrymal canal 
emerges into the nostril under the cover of the lower scroll of the posterior 
turbinated bone. 


The socket of the tush-like upper incisor is in the premaxillary 
bone; the rest of the teeth of the upper jaw are lodged in the superior 
maxillary bone. The maxillary tuberosity of the latter bone is very large 
and is lodged very far back, so much so that the last molar is situated 
beneath the eye. ‘There is a very small torpedo-shaped ‘‘ superior maxil- 
lary-sinus ’’ situated in a bulge of the superior maxillary bone just in front 
of the orbit above the 4th and 5Sth grinding teeth, and it has communi- 
cation with the middle meatus of the nose. 


The hard palate is narrow, especially behind the first tush-like 
‘* premolars,’’ where it is decidedly constricted, and there is, of course, 
a large interdental space. 


The teeth are described in the section on the Digestive System. 
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The Lower Jaw.—The inferior maxillary bone resembles that of the 
horse in shape, the lower edge being almost straight, and the angle of the 
jaw a right angle. 


The body of the bone is long and constricted behind the tush-like 
premolars. ‘lhe coronoid process is very strong. The condyle is like the 
pig’s, small and convex in both diameters. Below and posterior to the 
condyle is an additional upwardly-directed process. 


The inferior dental foramina are two in number on each side, the 
extra one being situated below the second grinding tooth. 


The Hyoid Bones. — The spur processes of the hyoid bone are very 
easily felt under the skin in the living animal; and are very loosely 
attached to the thyroid cartilage. 


Bones or Fore-Lims.—Scapula.—The upper edge of this bone bear- 
ing the cartilage of prolongation is very convex; and the bone has a 
decided constriction or ‘‘ neck ’’ above the shoulder joint. Its spine runs 
down the centre of the outer surface and has no tubercle, but the acromion 
process is finger-like and continued downwards in the same direction as 
the spine for 14 inches, and is thus somewhat liable to fracture. 


The coracoid process is large and the glenoid cavity shallow. 


Humerus.—This bone generally resembles that of the horse, but the 
tuberosities are not well defined. 


‘The bicipital groove is double. 


Radius and Ulna.—These bones are bound together by ossification ; 
the ulna is indistinguishable in the middle third of the compound bone, 
but near the lower extremity the ulna shows a distinct though closely 
applied shaft for about 3 inches on the outer side. The compound bone 
is remarkable for its length and_ slenderness. 


Carpus. — The seven small bones roughly resemble those of the 
horse, but the Unciform is larger than the Magnum. 


Metacarpus.—This bone is long and slender; there are no splint 
bones. Its anterior surface bears a faint groove which divides the bone 
longitudinally into two equal parts; at the lower extremity this groove 
becomes an actual cleft, so that by the bifurcation of the bone the two 
digits are quite distinct at this point. The posterior surface of the upper 
half of the metacarpal bone is concave, and for this reason the ‘ hack 
tendons ’’ of the camel are much less prominent than in the horse. 


Sesamoid Bones.—There is, of course, a pair for each division of 
the lower end of the metacarpus. 


Phalanges.—The corresponding bones of the two digits closely re- 
semble each other. The first phalanx, or ‘‘ os suffraginis,’’ is rather long; 
the second, or ‘‘ os corone,’’ is about 2 inches long by 1 inch wide; and 
the third (‘‘ os pedis ’’) is a small bone somewhat resembling in shape a 
horse’s hoof. The first phalanx is the only bone in the short pastern of 
the camel; the other two are horizontally disposed in the foot. 


Bones or Huinp-t1us.—I/nnominate Bone.—In the camel the pelvis 
is short and very obliquely placed. 
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The ilium has no tuberosity at the angle of the haunch, and its 
upper edge is convex and thick. Its upper surface is flat. 


The ischio-pubic symphysis on its inferior surface bears a bony 
ridge, as in the ox. 


The tuberosity of the ischium is prominent in the living animal, 
and owing to the size of its external portion it forms at the buttock a 
horizontal ridge, 3 inches in length. 


The socket of the hip-joint (cotyloid cavity) is much deeper than 
in the horse. 


Femur is long, slender, and slightly bent with the concavity behind. 
The Large Trochanter is not very prominent, and there is no External 
‘lrochanter. 


The articular head is carried at the end of a considerable articular 
process. The trochanteric fossa is deep. 


Patella or Knec-cap.—Comparatively elongated and narrow. It is 
by no means “ rudinientary,’’ as has been stated by several writers. 


Tibia and Fibula.—The tibia is very long and slender, but’ other- 
wise resembles that of the horse. 


The fibula is only represented by a small irregular-shaped bone, 
which articulates with the external part of the inferior extremity of the 
tibia and takes a small part in the formation of the first joint of the 
hock. It has a small upwardly projecting pointed process, which fits into 
a corresponding groove of the tibia. 


Zarsus.—[s composed of six bones, as in the horse. The peculiarity 
of the camel’s tarsus, or hock, is the second joint which, like the first, 
is a ginglymoid or hinge-joint, not, as in most animals, merely a ‘“‘ glid- 
ing ’” joint. 


The Astragalus has, therefore, some features to be noted, viz. :— 
(1) The deep pit in front for the reception of a prominent process of 
the tibia in extreme flexion of the joint. (2) The similar pit to receive 
a similar process of the scaphoid bone in extension of the joint. (3) The 
very convex and extensive inferior articular surface which the bone pre- 
sents in its articulations with the scaphoid and cuboid bones. 


The upper articular surfaces of the scaphoid and cuboid bones are, 
of course, correspondingly concave. The cuboid is large. 


The ‘‘ calcis’’ is rather short. 


The large cuneiform bone is flattened like that of the horse and 
ox; the small cuneiform is a small irregular bit of bone something lke 
the corresponding bone in the ox. 


Metatarsus.—Resembles the metacarpus, but is deeper from before 
to behind than it is wide from side to side. According to Steele, there is 
sometimes in the very young animal a small splint-bone on the inside. 


Phalanges. —- Resemble those of the forelimb, but on a smaller scale. 


Fioatina Bones. — The camel has a small bone in the heart and 
another in the diaphragm. 
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SECTION 2. 


JOINTS, LIGAMENTS and ELASTIC TISSUES. 


The special features of the camel’s joints may be briefly summarised, 
the bones forming them having already been described. 


‘he joints of the neck give it an astonishing flexibility, partly owing 
to the shape of the bones, partly to the length of the intervertebral fibro- 
cartilages ; the camel is able to rub his poll on his withers by an upward 
and backward bend, and to get the withers between his teeth by a lateral 
bend. In a downward direction, however, no flexion is possible much 
beyond the straightening of the upward curve. The joint of the lower 
jaw gives a very free lateral play to that bone in feeding or in chewing 
the cud; this is due to the shape of the condyle, which is entirely convex. 


We have already noticed the shallow socket of the shoulder-joint 
and the deep one of the hip; also the double hinge of the hock joint, by 
which the animal when sitting can flex the cannon on the tibia until the 
angle between them is obliterated. 


The suspensory ligament of the fetlock is stout, and its upper 
portion is concealed in the concavity at the upper portion of the cannon 
bone. It divides above the fetlock, and is otherwise disposed as in the ox. 


The elastic tissues of the camel comprise some very important 
features in his anatomy, viz. :—the Ligamentum nuche, the Elastic 
apparatus of the limbs, and the Elastic cushions of the foot, as well as 
the usual abdominal tunic. All elastic tissues are of a yellow colour. 


The Ingamentum Nuche is the organ which passively maintains the 
burden of the camel’s head and neck in its normal position, acting as a 
mechanical stay and relieving the muscles of the neck almost entirely. 
from what would otherwise be a great strain; only the ‘‘ balance’’ is 
maintained by muscular action. During the various movements of the 
neck the pull of the Ligamentum Nuche is overcome by the muscles, and 
the return to the normal position of repose is chiefly accomplished by the 
elasticity of the ligament when unopposed by the muscles of the neck. 
Lhe unstretched Ligamentum is shorter than the column of neck bones; 
this is why the bones of the neck bulge out at one side when the balancing 
muscles are paralysed. 


The ligament arises as far back as the neural spines of the lumbar 
vertebre, where it runs forwards, joining the tops of the vertebral spines, 
just as the supraspinous ligament does in other animals. As it passes 
along the dorsal vertebre it gives off some downward branches to the 
chestwall, which give mechanical aid to the act of inspiration; it also 
widens, clothing the sides as well as the tops of the spines of the anterior 
dorsal vertebre. On its arrival in the cervical region there ate thus two 
layers side by side which become rounded and form the cordiform portion 
of the ligamentum nuche, which is finally inserted into the back of the 
skull at the occipital tuberosity, and which can be distinctly seen and 
felt through the skin along the top of the neck of the living animal. 
Each cord as it runs up the neck gives off a downward reinforcement 
to be inserted into the top of every cervical vertebra except the first. 


The lamellar portion of the Ligamentum nuche is feebly developed 
and unimportant. 
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Elastic Apparatus of the Iinmbs.—This is an arrangement by which 
flexion of the limbs during progression is achieved passively with a 
minimum of muscular exertion on the part of the animal. It consists of 
a sheet of yellow elastic tissue covering the scapular region in the fore- 
leg and the quarter in the hind-leg, and it lies between the superficial 
and ‘the deep fascia; each layer gives off strong bands to the leg below, 
admirably arranged to obtain the leverage necessary for bending the joints. 


The elastic apparatus of the fore-limb springs from the ligamentum 
nuchz and covers the shoulder and arm; a continuation of it passes down 
in front of the elbow joint and merges into the deep fascia above the 
knee; whilst a second portion runs down from the elbow to the fascia 
below and behind the knee. 


In the hind-limb a similar layer arises from the deep fascia behind 
the croup and covers the quarter and thigh; it then goes down behind 
the stifle-joint and across the tibial region to lose itself in the fascia 
covering the front of the metatarsus. The strongest portions are those 
running from the haunch to the stifle and from the tuber ischium to the 
** tendon of Achilles.’’ There is another strongish band running from the 
inside of the thigh to the same tendon. 


The Elastic Cushions of the Feet are two in number in each foot. 
They are thick ovoid cushions, which underlie the two terminal phalanges 
of each digit. When weight is placed on the foot the latter is increased 
in width by the squashing of the elastic pads and the flattening of the 
sole; and when lifted from the ground the foot returns to its former size 
by the elastic action of the yellow tissue in the pads. The pads are less 
yellow than the other elastic tissues of the body owing to the presence 
of fibrous tissue and fat. In its anterior portion each elastic pad shows 
3 lobes, the centre one being much the largest. 


SECTION 3. 
THE MUSCLES AND TENDONS. 


To those who have studied equine anatomy, the arrangement of 
the muscular system of the camel will offer no great mystery excepting, 
perhaps, the arrangement of the tendons below the knee and hock. 


The large size of the temporal muscle and the small development 
of the muscles of the neck and hindquarter are obvious in the living 
animal. We may note particularly the weakness of the adductor muscles 
of the hind-leg, for all camels are decidedly ‘‘ split-up.’’ 


In the shoulder there is a small deltoid muscle arising from the long 
acromion process of the scapula and inserted into the external tubercle 
of the humerus. 


The biceps has two muscular bellies. 


The extensor pedis muscle of the fore-limb, like that of the ox, is 
divided into two portions; namely, the common extensor of the digit, 
and the proper extensor of the internal digit. The extensor suffraginis 
is the proper extensor of the external digit. Thus in the front of the 
metacarpal bone there are three tendons, the inner and outer ones passing 
down to be inserted into the phalanges of the inner and outer digits 
respectively, whilst the middle tendon, which is the common extensor 
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tendon, bifurcates at the fetlock, a branch passing to be inserted into the 
third phalanx of each digit. Thus each digit has its two extensor tendons, 
that of the common extensor being the nearest to the middle line of the 
foot. 


The flexor perforatus is absent as far as any muscular portion is 
concerned; but a tendinous band arising from the posterior ligament of 
the carpus is continued downwards in a tendon, which has the general 
characters of that of the flexor perforatus in the ox. This tendon bifur- 
cates half-way down the back of the metacarpus, and each branch passes 
through the Great Sesamoid Sheath to its insertion into the first phalange 
of its digit. | 

The perforans tendon bifurcates lower down the metacarpus than 
the above tendon; each branch then passes down to its insertion in the 
last two phalanges of its digit, the terminal portion, from just above the 
point where it passes like a pulley behind the first pastern joint to the 
insertion being much thickened and almost horizontal in direction where 
it lies below the second phalanx and above the elastic pad. 


The gluteus maximus is not inserted into bone, but to the fascia 
of the thigh. 


The extensor pedis of the hind-leg has similar tendinous arrange- 
ments to that of the fore-limb. In the hind-leg it is the peroneus tendon 
which acts as the proper extensor of the external digit. The arrangement. 
of the tendons below the hock is like that described in the fore-leg below 
the knee. 


The tendon of the flexor perforatus in the hind-leg is represented 
in a very similar fashion to that of the fore, the muscle itself being 
rudimentary. 


In the hind-leg the flexor accessorius is the largest muscle acting 
on the perforans tendon which comports itself below the hock in the same: 
manner as in the forelimb below the knee. 


It is important to note the unprotected position of the Tendon of 
Achilles when the animal is sitting; it has then to run over the end of 
the tibia as over a pulley before it can reach its insertion in the point 
of the hock. It has a tendency to slip over this grooveless pulley to the. 
outer side, producing the unsoundness known as Luxation, which some- 
times prevents the animal from rising. 


The Diaphragm is described in the section on the Respiratory 
system. 


SECTION 4, 


FATTY ‘TISSUES. 


Camel’s fat is almost white in colour and of soft consistency. In 
fat camels the principal stores of fat are found in the hump, under the 
skin, around heart and kidneys, under the peritoneum and parietal pleura. 
Fat is also present behind the eye and in the temporal fossa. 

_. The full hump is firm in consistency; it has a fibrous network, 
which binds the fatty tissues of it together. The normal shape of a good 
hump varies considerably, some being almost dome-shaped, whilst others 
are always much longer from before to behind than from side to side. 
When a camel is subjected to starvation or chronic disease‘ the hump is. 
generally the first to diminish in size, and the subcutaneous fat disappears ;. 
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later the hump maay disappear entirely, the bones of the spine being felt 
beneath the slightly thickened skin of the part. The size of the ‘hump 
is, therefore, a fairly reliable index of the animal’s ‘‘ condition.”’ 


The subcutaneous fat, which is found in camels in a well-nourished 
state about the ‘‘ withers,’’ has been regarded as the rudiment of a 
second anterior hump (Lombardini). 


SECTION 5. 
DIGESTIVE SYSTEM. 


This subject is described under the following heads :—(a) Mouth 
and Salivary Glands, (b) Pharynx and (#sophagus, (c) Stomachs and 
intestines, (d) Liver, Pancreas, Spleen, Peritoneum. 


(a). The Mouth and Salivary Glands.—The upper lip is cloven and 
has much freedom of extensile and prehensile movement; externally it is 
provided with hair; the lower lip is large and pendulous. 


The dental pad of the upper jaw is very tough. 


The lining membrane of the cheeks as far as the first grinding 
tooth is covered with papille, those in front being long, conical, and 
backwardly directed. These are sometimes mistaken for disease by even 
experienced camelmen. 


The hard palate is long. 


The soft palate begins at a distance of 1} feet from the incisors. 
It has an immense development in the camel, in the form of a loose 
expansion over 1 foot long depending from its lower surface; it is smaller 
in the female. 


When the male camel is musth the free portion of this expansion, 
which is covered by a smooth piebald mucous membrane, is continually 
being vomited forward by an eructation of gas from the stomach until 
it hangs out at one side of the mouth for several seconds and is then 
withdrawn. On these occasions it sometimes has the appearance of a 
bladder, but the organ contains no cavity, though the connective tissue 
between its two layers of mucous membrane is very loose. This palatal 
expansion is found in both sexes, but is never extruded from the mouth 
in females. 


The tongue has 6 or 7 circumvallate papille on each side. 


The isthmus of the fauces is a long passage, and in its walls are 
some prominent racemose glands. 


The teeth of the adult camel are normally 34 in number;,the most 
characteristic features of his dentition are the presence of incisors in the 
upper Jaw and of canine teeth in both jaws, a deviation from the ruminant 
type that the camel shares with the llama. 


The Dental Formule of the Camel are :— 


Milk Teeth. Permanent Teeth. 

i. c. p.m. i. Cc. p.m. m. 
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Rabagliati has made a serious study of the teeth of the camel, 
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and the results are published in his ‘‘ Dentition of the Camel,’’ a brochure 
of the Egyptian Government Press, Cairo, price 5 piastres. He has shown 
that there is in both jaws of the young camel a pair of milk grinding 
premolars which are never replaced by permanent teeth. The tush-like 
teeth classed as premolars in the dental formula for permanent teeth have 
no predecessors; these teeth I prefer to call ‘‘ Wolf’s tooth premolars ”’ 
for the sake of clarity. To Rabagliati, we owe our knowledge of the time 
of eruption of the molar teeth of the camel. I find myself in disagreement 
with Rabagliati as regards the time of eruption both of the tushes (milk 
and permanent) and of the upper permanent incisor, which I think he 
has ‘‘ timed ” much too early. 


In the upper jaw, the incisor teeth which would correspond with 
the central and lateral incisors of the typical mammalian mouth are never 
cut. Rabagliati notes that the former pair is completely absent, and the 
latter merely rudiments the size of a millet-grain. 


The teeth of the adult male Camel are normally as follows : 


Upper Jaw :—1 incisor, on each side. 


1 canine do. do. 
1 wolf’s tooth premolar, on each side. 
2 grinding premolars do. do. 
3 grinding molars do. do. 
Lower Jaw :—3 incisors do. dao. 
1 canine | do. do. 
1 wolf’s tooth premolar do. do. 
1 grinding premolar do. do. 
3 grinding molars do. do. 


Irregular dentition, particularly as regards the presence or absence 
of wolf’s teeth, is common in the camel. 


The ages at which the teeth (milk and permanent) are usually cut 
are given in the following table :— 


MILK TEETH. PERMANENT TEETH. 
Upper Jaw. 
1st Incisor. Absent. Absent. 
Qnd_do. Rudimentary: not do. 
cut. 
8rd_—s do. Rarely cut; vari- Variable; usually between 
able. 7 & 8 venrs. 
Canine (Tush). Irregular; 9 to 18 Between 7 & 8 years. 
months. 


Milk grinding tooth. Before 1 month; Not replaced. 
drops out after 


44 years | 
(Rabagliati). 

Wolf’s tooth premolar. Absent. Generally between 7 & 8 
years, but sometimes at 6 
years. 

Ist grinding premolar. Before 1 month 5 to 5} years. 

(Rabagliati). 
Qnd_s doz. do. A little later do. do. 


(Rabagliati). . — 
Ist. Molar. ees met 12 to 15 months (Rabagliati). 
Qnd_ do. eat a aden ae 2} to 3 years do. 
8rd_ do. Soe ek pte Ge 5 to 53 years do. 
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Lower Jaw. 


1st Incisor. About 14 days. 44 years. 
2nd do. About 5 weeks. 54 do. 
8rd_—do. From 6 to 12 weeks.| 64 do. | 
Canine (Tush). About 5 months. Between 7 & 8 years. 
Milk grinding tooth. Before 1 | month Not replaced. 
(Rabagliati). 
Wolf’s tooth premolar. Absent. Between 6 & 7 years. 
1st grinding premolar. Before 1 | month Between 5 & 6 years. 
(Rabagliati). ee 
1st Molar. Be! vite” “en aoe 12 to 15 months (Rabogliati). 
2nd_ do. tes shat, ake 2} to 3 years do. 
8rd_—s do. se hil inden ‘shai 5 to 54 years do. 


The incisor of the upper jaw is occasionally but rarely preceded by 
a milk-tooth actually appearing through the gum; it soon disappears by 
wear, but | have seen it persist for 7 years with a deep notch worn in its 
anterior edge (a very unusual case). The permanent incisor of the upper 
jaw is strong and tush-like; in the female, it is sometimes wanting, and, 
when present, it is smaller than in the male. With advancing age, its 
sharp point becomes worn and rounded. Sometimes, even at 8 years old, 
a male camel may not have developed this tooth, which is extremely 
irregular in its eruption, Usually, it is at its longest at 9 years, when 
it is a very formidable weapon. 


The incisors of the lower jaw are all milk teeth in the young animal 
up to about 44 years of age. These milk teeth are at first very white 
in colour; the crown has at first a sharp edge and is flattened from before 
to behind, and the width of the tooth rapidly contracts below the crown, 
in other words the milk incisors have very distinct ‘‘ necks.’’ These teeth, 
however, quickly wear down, and by the time the permanent teeth replace 
them they have become mere stumps. 


The permanent incisor teeth of the lower jaw are wedge-shaped, 
with their crowns compressed from before to behind and at first with a 
sharp edge; this edge is curved with a slight concavity posteriorly. In 
the camel these teeth at first project almost horizontally from the jaw, 
becoming more upright as the animal gets older; it is vice versa in the 
horse. ‘The nipping edges of the incisors get worn down into ‘“‘ tables ’’ 
as time goes on; sometimes they get worn into quite fantastic shapes by 
the continual stripping action which the camel exerts on the branches 
of trees when browsing; the wear is irregular, and so large notches are 
worn into the upper or the lateral edges of the teeth. 


Behind the incisors and in front of the canines is a space clear of 
teeth. 


The canine teeth, or tushes, of the adult male camel are very strong 
and pointed, and form very effective weapons of offence; the upper ones 
are rather the largest, and when fullgrown are inclined a little backward, 
which gives them a very wicked look. The canines also hecome worn 
with advancing age, although they are teeth of a definite limit of growth. 
The lower tushes are situated further forward than the upper ones. The 
permanent tushes of the female are much less developed. The milk tushes 
in the young of both sexes are small and very white, and become rounded 
or squared at the ends from wear. The upper milk tushes are frequently 
absent in females. 


There is a space between the canine and the wolf’s tooth. 
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The wolf’s tooth, or first premolar in each jaw, is a tush-shaped 
tooth situated at a considerable distance from the grinding premolar behind 
it. The wolf’s teeth are often absent in females, and sometimes in geldings 
castrated young. 

Sometimes one finds two or even three of these teeth on one side 
of one jaw; sometimes they do not develop at all, or on only one side of 
the jaw. 

Behind the wolf’s tooth is another space, and then come the grinding 
teeth, 5 in number in the upper jaw (2 premolars and 3 molars) and four 
in the lower jaw (one premolar and 3 molars). The teeth of one side of 
each jaw are normally adjacent to one another so as to form a continuous 
grinding surface. ‘lhe surfaces of these teeth are very irregular with sharp 
ridges of enamel and depressions in which the surface is dentine. The 
outer edge in the upper jaw and the inner edge in the lower jaw are the 
most prominent, and the prominent edge forms a jagged line of enamel 
calculated to crush through anything in reason. 


The outer wall of the line of teeth is scalloped in the lower jaw, 
and the inner wall in the upper jaw. 


The first grinder (i.e., the second premolar) is always much smaller 
than the others. The sides of the grinding teeth are generally covered 
with black cement. 


Further remarks on the camel’s teeth will be made when the ageing 
of the animal comes to be considered. 


‘The salivary glands of the camel are grouped as in other animals, 
but there are differences in their comparative anatomy. The parotid gland 
is small; its duct (Stenson’s) opens opposite the third upper grinding tooth 
under the shelter of a large papilla with a big base and several processes 
‘he maxillary salivary gland is not submaxillary in position, but les 
under the parotid gland and jugular vein and over the pharyngeal lymph 
glands; it 1s flat and circular in outline; its duct (Wharton’s) opens $-inch 
in front of and to the outer side of the fronum lingue, and there is no 
‘barb ’’ at the orifice. The sublingual gland is insignificant. The molar 
glands are well developed. At the base of the paypille studding the cheek 
are placed minute salivary glands (Muller and Wede). 


(b). Pharynx and Wsophagus.—The pharynx is remarkable for its 
length and narrowness, and is partly divided into an anterior and a 
posterior chamber by a thick transverse fold of mucous membrane ; pee 
ing from its roof; the anterior chamber forms a pouch above this fold, 
the favourite resting-place of the ‘‘ camel-bot.”’ 


There are no guttural pouches. 
The gullet, or esophagus, has no special features except its length. 


(c), Stomachs and Intestines.—The stomachs are arranged on the 
ruminant plan, that is to say, there 1s a paunch or rumen, a_ second 
stomach or reticulum, a third stomach or omasrm, and a fourth, the true 
stomach or abomasum. It is from the first and second stomachs that the 
food can be returned up the @sophagus to the mouth for further mastica- 
tion in chewing the cud, to be swallowed again and passed along the 
‘“cesophageal groove ’’ direct to the third stomach and onwards. 


The chief peculiarities of the camel’s stomachs are the possession 
of two extra compartments, called water sacs, in the rumen, and the 
somewhat ill-defined division between the third and fourth stomachs. 
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‘he paunch is very large in the adult, and the mucous membrane 
of its main compartment is not papillated, as in oxen, but smooth. It 
occupies the main portion of the left side of the abdomen. Its two super- 
numerary pouches, the water sacs, are respectively antero-inferior and 
medio-inferior in position; the former is on the left side and the latter’ 
(the largest) on the mght. These ‘‘ water sacs’’ are collections of deep 
cells, generally with square mouths, the walls of which are sustained by 
two sets of parallel muscular bundles, one set at right angles to the other, 
so that the cells are arranged in rows, and look like “‘ pigeon holes.’’ 
The largest square cells are about an inch wide, and some are further 
sub-divided by small partitions. It would seem that the muscles around 
the square mouth of each cell act like a kind of sphincter, contraction of 
which would close the orifice; and evacuation of the contents of the cells 
would result from contraction of the walls of the cells and of the muscular 
layer of the paunch-wall, which latter forms the floor of the cells. 


The reticulum communicates with the rumen by a very large open- 
ing. Inside it and across its smaller curvature runs the ‘‘ csophageal 
groove,’ which is 1g feet long and peculiar in possessing only one well- 
marked lip. ‘The food in the reticulum is generally in a moist or liquid 
condition, hke the contents of the water cells of the rumen, and its mucous 
membrane 1s deeply honey-combed. 


The third stomach, or omasum, is very long; the anterior half is 
nearly twice the diameter of the posterior half, there being a one-sided 
constriction near the middle. The constriction between the omasum and 
the abomasum is not well marked. The mucous membrane is chiefly dis- 
posed in longitudinal folds, but these are much thinner and narrower 
than in the ox and are smooth, not papillated; and the contents of this 
stomach are very moist and sometimes even liquid in the camel, unlike 
the dry contents of the ox’s third stomach. 


The fourth stomach is not very distinct from the third externally ; 
it is about 13 feet in length and with a distinct curvature. The pyloric 
opening is very constricted. The mucous membrane of the first half of 
the stomach is thrown into 15 to 20 substantial longitudinal and parallel 
ridges (the usual seat of the common parasite Hemonchus_longistipes). 
‘The pyloric part has a smooth mucous membrane. The contents of this 
stomach are generally dryer than those of the third. When distended, 
it can sometimes he felt through the skin on the right side behind the 
last rib. 


In the young sucking-camel the size of the first and second stomachs 
is relatively less compared with the other stomachs than in the adult, 
but the water sacs are, if anything, relatively more developed by the age 
of 5 months. 


The lymphatic glands of the stomachs are in four principal groups, 
one at the junction of the reticulum and omasum, one near the origin 
of the splenic artery, one on the course of the superior vessels of the 
omasum and abomasum, and one on the inferior vessels of the same. The 
blood vessels of the stomachs have a very similar arrangement to that 
in the ox. 


The small intestines are about 133 feet in length. The duodenum 
has a dilatation at its commencement and then a loop, the common duct 
from liver and pancreas opening into the latter about 21 inches from the 
pyloric constriction. The jejunum runs along the edge of the mesentery 
chiefly in the right flank. 
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The lymph glands of the small intestine form an irregular chain in 
the mesentery at a distance from, though parallel to, the bowel; others 
are situated near the origin of the anterior mesenteric artery; the glands 
of the last portion of the ileum are near those of the large intestire. 


The large intestine has a length of about 65 feet. The cxcum is 
like that of the ox in shape, though its blind end is attached to the 
mesentery. The colon is of larger calibre in its first portion (for 13 feet) 
than further on; it is coiled into a distinct mass consisting of a ccncen- 
tric and an excentric spiral, as in the pig, and is situated in the left 
flank of the camel in a distinct fold of mesentery of its own. The first 
coil of the concentric spiral is formed by intestine of large calibre attached 
to the edge of an extensive mesenteric expansion, and so at a distance 
from the next coil; the other coils are tightly bound together, the con- 
centric ones being more superficially placed than the excentric ones. As 
the colon narrows in calibre in entering this tight spiral, its walls become 
much thicker, and it is in this part of the bowel that the feces are 
converted from a liquid state into pellets of dung. There are 6 concentric 
and 5 excentric coils in the spiral. On leaving this mass the colon forms 
a flexure in the lumbar region, and is continued in a short mesentery to 
the rectum. 


The lymph glands of the cocum and colon are situated in a grovp 
near the junction of ileum and caecum in the mesentery, supporting the 
latter. ‘here are no lymph glands in the spiral itself. Other lymph glands 
are found in the short mesentery supporting the posterior portion of the 
colon and the rectum. 


(d). Liver, Pancreas, Spleen, Peritoneum. — The Liver is much 

fissured on the lower border of its posterior surface. As in the pig, there 
is much interlobular connective tissue, which falsely gives the normal o: 
a somewhat cirrhotic appearance. There is no gall bladder; the bile-duct 
joins the pancreatic duct before reaching the duodenum in a common duct, 
opening 13 feet from the pyloric constriction, The portal lymph glands 
are near the upper end of the portal fissure. 


The Pancreas has only one duct which joins the bile duct, as 
described above. Steele says there is sometimes a small supplementary 
duct opening into the intestine independently. 


The Spleen is situated high up on the left side; it has no dia- 
phragmatic attachment, being fixed anteriorly and inferiorly to the left 
side of the upper surface of the rumen. It is somewhat crescentic in 
shape, with rounded ends, the posterior one being much the broadest. 
it weighs 24 to 3lb. 


The Peritoneum is arranged as in the ox, excepting that the 
mesenteries of the small intestine and the colon are distinct in the camel. 


SECTION 6. 


THE RESPIRATORY SYSTEM. 


The Nostrils are thin, oblique and slit-like, and capable of being 
‘closed at will. A small canal runs from each nostril to communicate with 
the groove dividing the upper lip. The nasal cartilage is only developed 
on the lower side of the nostril, not on the upper. 
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The characters of the Nasal Cavities and Frontal Sinuses have been 
already referred to when describing the Bones of the part. (See pages 22-23). 


The Larynx is long, and has a large epiglottal opening. The con- 
nection between the Thyroid Cartilage and the spur processes of the 
Hyoid Bone are very loose. 


The Trachea has very strong cartilages in its cervical portion; in 
the lower part of the neck it lies towards the right side. 


The third small Bronchus is present, as in the ox, on the right side. 


The Lungs are not split up into lobes. They contain a good deal 
of loose connective tissue between the lobules. 


The Pleural Cavities of the camel do not communicate with one 
another like the horse’s. 


The Diaphragm has a small bone at the attachment of its pillars 
(which are very strong) to the middle of the tendinous portion. Its 
attachment to the tenth rib is at a point one quarter of the length of 
that bone from its lower extremity; opposite the llth rib it is attached 
half-way down that bone; opposite the 12th rib its attachment is at the 
superior extremity of the rib. 


The principal lymphatic glands of the thoracic cavity are conveni- 
ently dealt with here. The Mediastinal, Bronchial, Tracheal, Aortic, and 
Dorsal groups are situated as in the ox. The suprasternal glands, how- 
ever, are absent. The prepectoral glands consist of some small glands 
inside the first rib under the vessels and trachea, and two large ones 
(14 and 2 inches long) on each side outside the first rib. 


SECTION 7. 


THE CIRCULATORY SYSTEM. THE BLOOD, 
AND THE LYMPH GLANDS. 


The Heart of the camel has a rather pointed apex; there are only 
two ventricular grooves; and, as in many other ruminants, the organ 
contains a small bone in the adult. 


The Jugular Veins in the camel are of immense calibre; in the 
lower three-fourths of the neck they lie on its under aspect protected by 
the anterior divisions of the transverse processes of the vertebre and 
to their inner side. In front of the transverse process of the third 
vertebra each vein diverges outwards until, opposite and above the larynx, 
it lies on the side and not the lower surface of the neck. The place 
where it gains the lateral surface of the neck is the most convenient 
situation for intravenous injections, and it is two inches wide at this point. 


The superficial veins on the face have considerable importance in 
camel surgery. Along the side of the nose runs the Nasal Vein; the 
supraorbital vein comes up from the orbit in the bony supraorbital canal, 
and, emerging on to the face at the supraorbital foramen, it runs forward 
a short distance until it meets the nasal branch of the submaxillary vein, 
just in front of the hollow on the face between nose and eye; at their 
junction they form the large submaxillary vein, which passes downwards 
and backwards across the face in a bold curve. The junction of the two 
veins (nasal and supraorbital) is the usual place chosen for phlebotomy 
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or bloodletting; whilst the unbroken stretch of vein which they ferm 
running from the nostril to the back of the orbit accounts for that for- 
merly mysterious disease Kapali, in which the eyeball becomes dislocated 
as a result of disease beginning in septic inflammation of the nasal vein. 
The supraorbital vein soon after emerging from its foramen (which has 
been described, when dealing with the bones of the frontal region, as 
being near the middle line) is also united to its fellow of the opyosite 
side by a branch passing over the bridge of the nose; by this channel 
a septic phlebitis from the nasal vein of one side may spread to the 
opposite orbit. 


As to the arteries, certain ‘‘ landmarks ’’ may be mentioned. The 
Anterior Mesenteric Artery is given off from the posterior aorta opposite 
the hilus of the right kidney; the posterior mesenteric artery begins a 
few inches further back. The Posterior Tibial Artery is in an exrposed 
position when the animal is sitting and is the most convenient artery 
at which to ‘‘ feel the pulse,’ about 7 inches above the point of the 
hock and to the inner side of the tendon of Achilles. 


The Blood of the camel is chiefly remarkable in that the red 
corpuscles are not round biconcave discs, as in all other mammals, except 
the Llamas, but elliptical and biconvex. They show no tendency to form 
rouleaux when the blood is withdrawn from the body. They are, of 
course, not nucleated. In their long diameter they measure about 8 microns 
(the diameter of a horse’s red corpuscle is 6 or 7 microns). 


‘he Lymph glands of the camel show a few differences in their 
distribution and situation as compared with those of the horse or of the 
ox. The glands in connection with the stomachs, intestines, liver, and 
kidneys are mentioned in the description of these organs; and the lymph 
glands in the thoracic cavity, including the prepectoral group, have been 
dealt with in the section on the respiratory system. 


The Submaxillary Lymphatic gland is situated behind the angle of 
the lower jaw, and is quite palpable in the living animal. It is about 24 
inches long by 1 inch. wide. 


The Pharyngeal glands lie under the maxillary salivary gland below 
the wing of the atlas; the principal gland of the group is flattened and 
3 inches long. The Subparotid lymph gland is situated between the joint 
of the lower jaw and the anterior border of the parotid salivary gland; 
it 1s about one inch long. 


The Cervical glands are scanty and small. 


The Prescapular glands are very large and may easily be felt, and 
their outline generally seen just beneath the skin in the living animal at 
the junction of the neck and chest and on the inferior surface. They 
are more prominent in the finer breeds than the heavier ones, owing to 
the cleaner outlines of the former animals. They are almost spherical 
and vary considerably in size in different individuals. 


In the arm there is the Brachial gland in the angle behind the 
shoulder joint. 


The Lumbar glands form a chain between the kidneys and the . 
bifurcation of the posterior aorta. Instead of the numerous groups of 
glands found in the ox about the origin of the iliac arteries, however, 
there is, in the camel, one big kidney-shaped internal iliac lymphgland, 
four inches long. 
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In the hind leg there are no deep inguinal, precrural nor external 
iliac groups. In the male are the superficial inguinal glands, the bulge 
of which can be seen in the groin beneath the skin in front of the gracilis 
muscle; they are about 34 inches long by 14 inches. 

The Ischiatic glands on the sacro-sciatic ligament three inches in 
front of the tuber ischii are the size of a horse bean. The Popliteal 
glands are found in the usual situation. 

In the female, the supramammary lymphgland is on the outer side 
of the posterior quarter of the udder. 


SECTION 8. 
URINARY APPARATUS. 


The kidnevs are large, both approximately the same shape and 
size and simple, not lobulated. The right kidney is much further forward 
than the left. Each kidney weighs 2lb. 

The left suprarenal body is situated 2 or 3 inches in front of the 
left kidney. 

The Bladder is small. 

The Urethra is of small calibre in both sexes and will be described 
in the next section. 


SECTION 9, 


GENITAL ORGANS. 


Lhe Malc.—The Testicles are not large; they are situated high up 
in the perineum in a similar position to that in the dog. In the young 
animal the testicles are not in the scrotum at the age of 6 months. 


The Spermatozoa resemble the ram’s in shape. 


‘he Spermatic cord is rather thick, but the Internal Abdominal 
Ring is small, only admitting one finger. 


The Vesiculz Seminales are not present in camels. There is a 
Prostate Gland. 


The Urethra in its intrapelvic portion can accommodate the handle 
of a scalpel; but its extrapelvic portion becomes progressively smaller in 
calibre until in the Penis it would not admit a dog catheter. At thé 
Isctual arch the urethra forms posteriorly a cul de sac about an inch deep, 
as in the ox. 


The Penis of the camel and, therefore, also the urethra, describes 
under the pubis two successive curves, just as in the ox, the first with 
its convexity forwards, the second (below the first) with its convexity 
backwards. In erection it is straightened out, becoming 24 feet in length 
from the ischial arch; retraction is performed by the action of muscles 
inserted into the second curve. 


The Penis gradually tapers to its end which, however, is not pointed. 
The Urethra is carried in a groove below the Corpus Cavernosum. The 
tip of the penis has a very weird arrangement; for one inch from its end 
this portion is not flexible, and is not symmetrical. The extremity is 
formed by a curved cartilaginous expansion with a rounded edge, and its 
concavity is inwards; at the base of this concavity and protected by the 
expansion is a slender pointed and inflexible process only three-sixteenths 
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of an inch long, and out of this process the extremely minute orifice of 
the urethra opens at about two-thirds of its length (from the base). At 
the base of one side of this little process is a small loose fold of mucous 
membrane. The urethral orifice is so minute that it is with difficulty that 
a knitting needle can be passed into it. 


It may be noticed here that the penis is directed forwards, not 
backwards as has sometimes been reported, and its tip is normally about 
4 inches from the opening of the prepuce or sheath. 


The Sheath or Prepuce is large, flat, pendulous, and triangular, 
and its orifice at the free angle is turned backwards, so that when the 
camel stales the stream of urine is directed behind him. The orifice of 
the sheath can accommodate a finger and thumb. The sheath has fairly 
powerful muscles for pulling it forwards or backwards (the former in 
copulation). ‘The skin over it is black, is covered with short hair, and 
bears two rudimentary nipples on each side. 


The Female.—The Ovaries are about 1 inch long, flattened some- 
‘what, and situated as usual on the inner surface of the broad ligaments. 


The Uterus is divided internally into two compartments almost 
throughout its length by a longitudinal septum, which starts opposite the 
point where, externally viewed, the cornua seem to join and only ends 
a little in front of the cervix. Thus, in reality the body is very short 
and the horns long. The free portion of the horns turn outwards and 
downwards from the double portion, the broad ligament being long. The 
Placenta is diffuse in camels. 


The Vagina has a number of loose folds behind the os, and is 
about 13 inches long. 


The Vulva is only 3 inches long; the meatus, or urethral orifice, 
opens on the roof of a short blind diverticulum in the floor of the vulva, 
just as in the cow; and its valve is insignificant. Even in the female 
the urethra is very small, and catheterism is only possible with a very 
slender instrument (say, a large-sized dog catheter). 


Goertners’ canal and Bartholinis’ glands are both well marked in 
the camel. 


The Mammary gland, or Udder, has four quarters, the partition 
between the two lateral halves of the organ being much thicker than that 
dividing the anterior quarters from the posterior ones. ‘The anterior 
quarters are larger than the posterior ones. The teats are very short, 
and each has two orifices. The skin over the udder is black. The lymph 
glands of the udder are found on the outer side of the posterior quarters. 


During lactation, the mammary vein 1s very prominent in its 
tortuous course under the skin of the belly in front of the udder. 


SECTION 10. 
NERVOUS SYSTEM, EYE, AND EAR. 


The Brain and Spinal Cord present no special features of importance 
from a veterinary point of view. 


The Eye has an: oval pupil, and the border of the iris is festooned 
so that folds of it fall across the opening from ahove, probably as a 
protection from glare. In the Haw (Membrana Nictitans) is a large 


39 


Harderian gland, its duct opening on the inner surface. The Puncta 
lachrymalia are exceedingly small and cannot be probed. The Lachrymal 
Duct opens on the floor of the nose about 14 inches inside the nostril. 
The Eyelids both carry long lashes. 


The Ear has a very bluntly-pointed conchal cartilage of limited 
movement, and a large scutiform cartilage plays over the temporal muscle. 
The skin lining the external ear is provided with long hairs, which 
protect the auditory canal from sand or dust. 


SECTION ll. 
THYROID GLANDS, SKIN APPENDAGES, HORNY 


PADS, THE POLL GLANDS, &c. 


The Thyroid glands lie alongside the first five or six rings of the 
trachea, or windpipe, just below the larynx, and are connected by a 
narrow isthmus inferiorly. Normally, each gland is 3 or 4 inches long 
and somewhat cigar-shaped. 


The Horny Pads are modifications of the skin designed, when the 
camel is in the sitting position, to come into contact with the ground at 
the points which carry the greatest weight of the body. The largest, 
the ‘‘ Pedestal,’ is in the middle line below the sternum; and there is 
also a pad over each elbow, knee, and stifle, and a smaller one on the 
outer side of each hock. They are all alike in being covered (in the adult) 
by a layer of black horn, which is generally about j4-inch thick and of 
a somewhat soft and elastic nature in desert camels, though inclined to 
harden in the hill camel. This horn grows from a secreting membrane 
which is moulded on its internal surface, and which is covered with 
minute papille which fit into little pin point holes on the inner surface 
of the horny layer, causing a very intimate union. Beneath the secreting 
membrane, which is very vascular, there is a strong foundation of fibro- 
cartilaginous tissue. 


The lower surface of the Pedestal is shaped like the heart of 
playing cards, with the pointed end forwards.‘ It is very prominent owing 
tu the amount of strong fibrous and cartilaginous tissue which connects it 
to the grooved lower face of the last segments of the sternum. 


In the young animal, for the first few months, the sites of the 
future horny pads are covered with short hair, but afterwards the surface 
becomes hardened into horn. The hair persists the longest in the middle 
line of the Pedestal, which seems to be formed really by the fusion of 
two closely-applied pads. 


The Poll glands are found only in the male, in which sex they are 
detectable from a very early age. In the adult male they are situated 
in the skin four inches below the apex of the head, on the back of the 
poll, one on each side of the middle line. Each covers an area of 2} by 
14 inches, differing from the surrounding skin in being slightly elevated, 
black in colour, and carrying comparatively few hairs. The glands have 
many excretory pores; in the rutting male their secretion is of a reddish 
tinge and bad odour and is much augmented, so that it often runs down 
the neck. In hot weather also the camel begins to sweat visibly from 
these glands first of all. 
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SECTION 12. 


THE FOOT 


Most of the principal structures of the foot have already been 
described, but a short section may conveniently be devoted to the rela- 
tions of these parts to one another. 


As a foundation we have the second and third phalangeal bones of 
each of the two digits in an almost horizontal position; along the upper 
surface of each second phalanx runs the extensor tendon (or rather the 

expansion resulting from the coupling of -two extensor tendons) of the 
' digit to be inserted into the second and third phalanx; over the lower 
surface of each second phalanx glides the thickened perforans tendon. 
Under each perforans tendon and attached to it is a fibrous layer or 
*‘ reinforcing sheath,’’ and this rests on an elastic cushion. Thus in the 
foot there is an elastic cushion for each digit. A description of these 
cushions has been given on page 27. Below the two elastic cushions the 
remaining coverings of the two digits are not double, but are common 
to both; they are (i) the vascular secreting membrane and (ii) the single 
horny sole of rather soft elastic horn, like that of the pads and 4-inch thick. 


The extremity of each of the two third phalanges carries a small 
claw or nail of hard horn. 
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CHAPTER 4. 


HISTORY and DISTRIBUTION of the ARABIAN CAMEL ; 
ACCLIMATISATION. 


The bones of fossil camels have been discovered in the Lower 
Pliocene of the Siwalik Hills, which are between Saharanpur and Dera 
Dun in Northern India; others in the Pleistocene of Algeria, Russia, and 
Roumania. Some of these fossils represent species very near indeed to 
the present-day one-humped camel. These camels are supposed to have 
arrived in the Eastern Hemisphere by land from North America in the 
Pliocene period, because the fossil remains of Pebrothertum and Pro- 
camelus, still earlier forms from which both the Camels and the Llamas 
have become differentiated, have been met with even in the Miocene strata 
in North America. The interesting fact about the Paleonthology of the 
Camel is that the changes in the skeleton from the Miocene ancestor to 
the present-day camel are comparatively slight. 


Many of the peculiar features. of the Camelide which make the 
Family so distinct from the other Ruminants were, therefore, for the 
most part those of remote ancestors, though doubtless the qualities especi- 
ally fitting him for a desert life may have been evolved more recently 
from forms which may have been squeezed out of the best countries by 
competition. 


The present-day one-humped came] (Camelus dromedartus) seems to 
have developed in South-west Asia, probably Persia and Arabia, and his 
present distribution in the world can be traced to his spread as a 
domesticated animal from these countries. As a servant of man _ the 
camel has existed in Arabia from the earliest historic times, and also 
in Persia and India. 


The early books of the Old Testament constantly refer to the camel 
in Palestine and Mesopotamia as a baggage and riding animal. 


According to Menegaux, mention of the camel is made in a papyrus 
of Egypt written in the 14th Century before Christ. 


Among the Arabs, who probably first domesticated him and bred 
him, the camel must have represented their principal wealth and the chief 
means of getting about, as in many places he does to this day. With them 
he seems to have been taken into Egypt, but in these early days the 
Egyptians themselves do not appear to have taken to the strange beast; 
anyhow, when the Hebrews returned into Asia, if any camels were left 
behind, they seem to have been allowed by the Egyptians to die out. 


Herodotus and Aristotle both have a good deal to say on the camel; 
from the former’s writings it is evident that the Pevsians were in the 
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habit of using camels for military purposes from the earliest t#mes; in 
the year B.c. 557, at the battle of Sardis, the Lydian cavalry were thrown 
into disorder by the baggage camels which Cyrus had placed in the van 
of his army with the object of frightening the enemies’ horses, the ruse 
proving successful. Herodotus also mentions that Xerxes used baggage 
camels as transport animals for military purposes. 


Probably the earliest authentic record of the riding camel as a 
mount for combatants in actual warfare is that of Livy, who states 
that the Syrians had a number of Arab archers on riding-camels at the 
battle of the river Phrygius in the year B.c. 190. Subsequently, tne 
Romans used camel-cavalry themselves in Egypt and Palestine. According 
to Agatharchides-and Strabon, wild camels were found in Arabia about 
this time. At the present day, however, no really wild one-humped camels 
exist, that is, of wild ancestors. 


lt has been pointed out by Desmoulins that all the ancient historians 
or travellers, many of whom were keenly interested in military matters, 
who had travelled in Asia and Africa, make references to the camel in 
Arabia, Mesopotamia, Syria, or Persia, but have not a word to say on 
this animal in their accounts of Northern Africa, although they speak of 
desert country where, had the camel been in existence, it would have been 
quite impossible that the subject could have been so absolutely ignored. 
The Egyptians along the Nile, although living next door to Asia, seem to 
have been very ignorant of the camel, although the Romans had intro- 
duced camel corps there; the camel was then essentially the treasure of 
the Nomad of the desert, and probably of little use to the agriculturist of 
those days on the river. It was not until the 3rd or 4th centuries Anno 
Domini, that the camel passed in any important number across the Nile 
to the great expanse of Northern Africa, where he is now found, although 
there are records of some kept as curiosities there before this period. 


Probably it was the Persian conquest which introduced the camel 
into Egypt for desert work. 


Camels are said by Pliny to have been used on the trade route 
opened by Ptolemy Philadelphus, between Berenice and Coptos, and it 
may have been from this-source, or perhaps from the gradual spread of 
the Arabs across the deserts of Upper Egypt, taking their camels with 
them, that the ancestors of the camels now spread over Northern Africa 
came. 


Marcellinus gives us the first mention of the working camel west 
of the Nile, namely, in Tripoli in a.p. 370. From about this time the 
camel appears to have rapidly spread in Northern Africa, where he must 
have been a most welcome innovation. 


The Mahommedan invasion and ascendancy must subsequently have 
caused a great impetus to the appreciation of the camel in this part of 
the world, and perhaps also in India. Mahomet (569 to 632 a.p.) himself 
was a camelman with evident love for the animal, as witness the praise 
he gives it when he says that God has created no animal better than the 
camel; and nowadays it is chiefly the Mahommedan countries which are 
the most typical camel-countries. In this way the one-humped camel has 
now become indigenous not only to South Eastern Asia but to Northern 
Africa from the Red Sea to the Atlantic. 
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In Western Europe, the writings of Gregoire de Tours and of! 
Fredegaire show that some camels existed in France during the Merovin- 
gian epoch (a.D. 481 to 742), although it is uncertain by whom they were 
introduced. 


The Mahommedan domination is responsible for the introduction of 
camels into Spain and Sicily in the eleventh century, but on the expulsion 
of the Mussalmans the camel did not flourish for long and eventually 
died out, probably because of mismanagement and want of care and 
knowledge concerning him. 


In 1405 camels were imported into the Canary Islands from Morocco, 
and are still worked and bred there. From these islands, a long time 
afterwards, camels were again introduced into Spain, and a Royal stud. 
was formed at Aranjuez, near Madrid (Grells). In the province of 
Huelva in Andalusia, near the mouth of the- Guadalquiver, there were 
numerous camels in work in 1857 (Dareste); a few were still running wild 
in the ‘‘ Marisma”’ in 1910, but will soon be extinct there because of 
poachers, who kill them for their hides and flesh (Chapman and Beck). 


At least two attempts to make the camel useful in France were 
made in the 19th century (Dareste); one, in 1854, was successful for a time, 
the camels being used for baggage-work instead of mules. 


In Italy, Ferdinand de Medici the Second, Grand Duke of Tuscany, 
imported camels, chiefly from Tunis and Egypt, and started a stud at 
San Kassori, near Pisa, in Tuscany; this was in 1622, and a further 
importation was made in 1738; in 1810 there were 40 camels; in 1840 
about 170; and although the camels seem to have been rather ill-cared for 
and overworked (Porter, 1855), they are said not to have deteriorated, 
and in 1887 were more than 200 in number, supplying many European 
menageries. 


In European Turkey and Greece the camel seems to have had a 
somewhat fitful existence, depending chiefly on his introduction in various 
wars from very ancient times. He does not appear to be indigenous in 
the sense of being bred there to any extent, though he is worked in 
Salonika and near Constantinople. No doubt practically all importation 
from time to time have been from Turkey-in-Asia. 


In the Crimea only the Bactrian camel is found; in the war of 
1854 one-humped camels were introduced from Syria, but did not long 
survive the cold. | 


The Spaniards, seeing the advantages possessed by the camel in 
the Canary Islands, have often essayed to acclimatise him in South 
America. ‘The first attempt was in the sixteenth century, when some 
camels were brought from the Canaries to Peru; but they were found 
to compete too severely with slave-labour, which paid the Spaniards 
better (Dareste), so they were not encouraged and died out. The next 
occasion was at the end of the eighteenth century, when camels were 
brought to Venzuela and multiplied there, but were seemingly abandoned 
in the troubled times which followed. In 1811 a pair of camels were 
brought to Brazil, but one soon died, so they could not propagate. 
Between 1840 and 1850 Bolivia imported camels, and (after 1856) a second 
trial was made in Brazil, but these trials had no satisfactory results. 


The West Indies have had camels, but there are none there now. 
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! Tmportation by the British into Jamaica took place in the middle of the 
eighteenth century, and camels were found there at least 50 years after. 
The ‘‘ jigger’’ got into their feet, however (Porter), after which they 
did not do well. Cuba possessed camels in 1841, where they were first 
used for the transport of copper-ore near Santiago, and, when the railway 
superseded them, for turning sugarcane-crushing mills. They have since 
died out. 


North America has also been the temporary home of the camel. 
tn 1701 the English brought camels to Virginia, but the experiment failed. 
In 1856 and 1857, 73 Arabian and two Bactrian camels were landed in 
Texas; many of these soon died, but some did well until sold by auction 
and so split up into small lots; some of these eventually ran wild, and 
roaming camels were found as late as 1868; according to Leonard, there 
were 96 camels there in 1875, but perhaps these were the progeny of 
Bactrians imported in 1861 for salt transport. 


Fine results have attended the introduction of camels into Australia. 
fn this new continent they were first used for purposes of exploration 
(Horrocks 1848, Burke and Wills 1860, and later Warburtons 1873, 
Giles’s 1874, and Lindsay’s expeditions). Here they proved their worth, 
and camels have thrived in Australia since 1866, when 120 were imported, 
followed by 259 camels landed in 1884. From 1893 to 1896 a total of 
4,624 camels were supplied from Karachi (India) to Australia; then came 
a break of ten years, and the supply was renewed by a shipment of 500 
camels in 1907. This, however, marks the end of camel-importations from 
India, because, after 6 months’ quarantine the disease Surra, that scourge 
of camel-countries, was discovered among these 500 camels, and the Aus- 
tralian stockowners rightly had the trade stopped, fearing for the horses 
and cattle of the country. The Australian camel, however, has done so 
well that there are now sufficient camels bred in the continent for present 
needs; parts of Western and South Australia are quite typical camel-coun- 
tries: ‘lhe population of camels in Western Australia in 1907 was 3,212. 
In 1910, in South Australia, there were 2,870. 


In 1903 a camel-farm was started in Rhodesia; they had no bush- 
grazing, and although they were Indian camels they were expected to eat 
dry grass and mealies; some were left in March, 1904. According to 
leonard, camels were brought from Teneriffe to South-West Africa before 
1893, when at least two years favourable experience resulted; and the 
Germans followed this up by later importations from Northern Africa, 
and, as Surra appeared in them, the farmers of South Africa have had 
some anxiety over the matter. In December, 1904, 36 camels arrived 
in Pretoria from Somaliland (although it is said that these were Indian 
camels left there after one of our expeditions), but trypanosomiasis was 
found in them by Theiler, and this menace to the country was overcome 
by slaughter of the whole shipment. In Damaraland, camels are success- 
fully used as transport animals to cross the Ovampo, near the Angola 
border, where there is a belt of 30 miles in which cattle are not allowed, . 
so as to protect British territory from lung-sickness. 


Unsuccessful attempts have been made to acclimatise the Arabian 
camel in Burma and Java (Dareste). 


According to the teachings of Mahomet, at the third blast of the 
trumpet on the Day of Resurrection and Judgment, the truly faithful will 
be borne to heaven on winged camels as white as milk, with saddles of 
fine gold. 
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A history of the camel would hardly be complete without reference 
to some of the wars and expeditions which have gradually taught the 
European nations, by painful experience, much of what we know about 
the camel. 


As has been already mentioned, camels have been used for military 
purposes almost since the dawn of history among Eastern nations; but 
it is only in comparatively recent times that the French, British, and 
Italians have given attention to the camel’s possibilities in war. The 
Persians had used camels to transport artillery for many years before 
the Afghans, in 1722, invented a light piece of cannon which could be 
not only transported by camels, but could be fired from the sitting camel’s 
back without unloading. This was found to be of great service for rapid 
movements in an inhospitable, arid country, and the idea was taken up 
by the Persians, who formed a Corps of this camel-artillery, called the 
Zamboureks, about which Columbari has written an interesting account. 


In 1798-9 Napoleon raised camel-corps in Egypt; their chief function 
was to carry infantry rapidly from point to point. 


In 1839 and 1842 the English used camels in the first Afghan war. 


In 1843 Carbuccia organised camel-corps and used them in two 
expeditions in the south of Algeria, but they were temporary only. © About 
the same time Napier got together a very efficient camel corps against the 
Baluchis, one soldier riding behind a native driver on each camel. Camels 
were sometimes used by us in the Mutiny to carry troops with great success. 


The British used Arabian camels from Syria in the Crimea in 1854, 
but they could not stand the cold. 


In 1867, in Abyssinia, camels from Aden, Egypt, and Berbera were 
used. 


The years 1878-80 saw the second Afghan war, in which 70,000 
camels were lost (Cook); the privations and hardships which these poor 
brutes were made to endure, not only by the exigencies of war, but by 
ignorance and want of experience on the part of the British and neglect 
by hired Indian drivers, must have been truly awful. Continual over- 
work without rest, the impossibility of giving the poor brutes time to 
graze, standing for hours under loads, the neglect of disinterested drivers, 
the use of young immature camels or of aged ones, or of pregnant females, 
quite unfit for hard work, and of camels from sandy deserts for work in 
such a country as Afghanistan, were all responsible for the appalling 
mortality; and, from our present knowledge, one may safely guess that 
a large percentage of the Indian camels used had their constitutions 
undermined by Surya. 


In 1880 Veterinary Surgeon Evans made his epoch-making discovery 
of trypanosomes in camels in Dera Ismail Khan, on the Indus (the first 
pathogenic trypanosome discovered). 


The heavy losses among camels in the Nile expedition of 1884-5 
were due to very similar causes as those in the Afghan war, although it 
seems that the drivers were wanting in quantity as well as in quality; 
the remounting, the saddles, and the loading seem to have been utterly 
bad. What little success was obtained was chiefly in the case of camels 
able to receive the most personal supervision. Leonard says that in the 
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Bayuda desert he did not see five camels in a thousand chewing the cud. 


In the Suakim Field Force (1885-6) each Indian camel carried two 
men, so that there were five soldiers and a native camel-driver for every 
three camels. 


In 1894 the French established permanent Mehari (riding-camel) 
Corps to occupy and keep order in their Saharan Colonies. 


Our four expeditions between 1901 and 1904 into Somaliland in 
pursuit of the Mullah achieved at least some good results, namely, the 
proper understanding of the camel by a number of British officers and 
the demonstration of the capabilities of the Indian Camel Corps under the 
Silladar system. 


Smaller ‘‘ shows ’’ on the Indian North-West Frontier have added 
to our experience of the camel as a military transport animal. The 
Marehan expedition (1913/14), in Jubaland, was perhaps unique in that 
the line of communication along a track 250 miles long to the advanced 
base of operations was entirely dependent upon camel-transport working 
through Tse-tse infested country. 


The Great War, 1914/18, gave the Veterinary profession a chance 
to prove its value in dealing with what was to most of its officers an 
unfamiliar subject, hampered as it was by unskilled camel-purchasing, at 
least at first. The intelligence with which the camel was managed in the 
Palestine campaign, and the way with which that scourge of military 
expeditions, Mange in camels, was dealt, had more than a little to do 
with the ultimate triumph of our forces against the Turk. 


From this brief account’ of the history of the Arabian camel we see 
that his distribution is chiefly in three continents, viz. : Asia, Africa, and 
Australia, although there are a few in Southern Europe here and there. 
‘There are no Arabian camels in a wild state anywhere whose ancestors 
were all wild; there are a few descendants of domesticated camels running 
wild in Spain and Australia. 


In Asia, his original home, he is found in Arabia, Oman, Aden, 
Palestine, Syria, Asia Minor, Iraq, Persia, Afghanistan, Baluchistan, India, 
and ‘lurkestan, up as far as Khiva and the sea of Aral; also in the 
islands of Socotra and Cyprus. In this area, which comprises the South- 
western quarter of the continent, he competes with ‘the Bactrian as a 
working animal only in ‘Turkestan and Northern Afghanistan; but in 
Southern Afghanistan, in Persia, and in Asia Minor the Bactrian male 
camel is imported for stud purposes only, and there are no two-humped 
females; the product of the cross between the male Bactrian and the 
female Arabian is a one-humped camel, and in these countries it can 
therefore be said that as a worker the one-humped camel only is found. 
In India we find the camel has a limited distribution, as he only thrives 
in the arid North-west; the North-West Frontier Province, the Punjab, 
Sind, and Rajputana are the places in which he breeds; but there are 
niany camels in the United Provinces, and some in the Central Provinces, 
Madras, and the northern part of Bombay Presidency (and according to 
Steele there are also a few in Mysore State), although camels cannot, on 
the whole, be said to do well in these places, which are far too much 
under the influence of the monsoon. In the cold weather numbers of 
camels spread out further into India for work from the North-west, but 


47 


the owners generally retire to true camel-country again before the onset 
of the monsoon. In Turkey-in-Asia one rarely finds camels in Trebizond, 
or where the soil is clayey; whilst in Persia the only provinces in which 
the animal is not bred are those between the Caspian Sea and the Elburz 
Mountains. With these exceptions the Arabian camel occurs throughout 
south-west Asia. 


In Africa the one-humped camel is found in Egypt, Abyssinia, 
Somaliland, Kenya, Anglo-Egyptian Sudan, Tripoli, ‘Tunis, Algeria, 
Morocco, French West Africa, and the Spanish Rio de Oro, that is to 
say, across Northern Africa, from the. Red Sea to the Atlantic. He 
penetrates into Northern Nigeria to Zaria, Kano, and Kuka, starting 
points for Saharan caravans, but from May to November this country 
is not suited to camels. He is acclimatised in the Canary Islands. In 
Hast Africa the southern limit of the camel-country is on the coast below 
Kismayu, actually south of the Equator; inland, the Rendile, the Sambur, 
and the Somali, by avoiding the scattered haunts of the Tse-tse flv, can 
maintain herds of camels as far south as 2 degrees N. Lat. The southern 
limit of true camel-country in the Anglo-Egyptian Sudan is -albout 13 
degrees N. Lat. In the French Sudan the animals are found as far south 
as the Rivers Senegal and Niger, beyond which few live, except in the 
cooler season. Camels do well in South-West Africa, and there are a few 
working in Zanzibar island. 


In Australia the camel thrives in Western Australia, the southern 
part of the Northern Territory, the northern part of South Australia, 
and in the ‘‘ far west’’ of Queensland; and sometimes finds his way into 
New South Wales in the transport of wool. There are none in Victoria. 


Europe uses the one-humped camel but little; there are a few in 
‘Turkey. 


From a study of the history and the distribution of the camel, it’ 
is plain that the camel can be acclimatised and made useful in arid coun- 
tries with a hot summer, even though the winter may be fairly cold; but; 
he has never done well in a damp climate. Although North Africa hardly” 
knew him 1,600 years ago, he is now the indispensible transport animal 
of the greater part of this enormous territory, both for riding and for 
the transport of goods. ‘The whole of the trade of the Sahara from 
Timbuctoo and Lake Chad to Morocco, Algeria, and Tripoli, is carried 
by the camel, and, in point of endurance, it is probable that the Sahara 
camel is unsurpassed anywhere. Whole tribes are practically supported 
by the camel alone, although at the time of the life of Christ the animal 
was unknown west of the Nile. In quite recent years also he has found, 
a true home in the deserts of Western and Central Australia, where the 
imported types have even been improved upon, so suitable has the 
country shown itself; by his help country isolated by belts of waterless 
desert or drought-afflicted territory has been made accessible to the sheep- 
farmer, and the camel is invaluable in the desert goldfields of the West. 
Camels have also done well on a small scale at Pisa and in the Canaries. 
Yet almost all the other experiments introducing the camel into new, 
countries have resulted in failure. ieee 


It is not difficult to account for these failures. Acclimatisation of 
the Arabian camel as a domesticated animal does not take place in a 
damp climate. Here is the condition which, before all others, sternly 
draws the line between true camel-country and territory to which the 
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animat can never become indigenous. To begin with, the camel could’ 
not compete with other transport animals in damp climates where mud 
is a common feature, for he cannot work on a slippery surface owing to 
the structure of his feet, and so would be most unreliable compared with 
the horse, mule, bullock, or buffalo. Again, warm, damp climates breed 
out enormous numbers of flies, biting and otherwise, and their constant 
torment, against which the camel has so little defence, gives him no rest,. 
and he cannot keep his condition even when healthy and with little work 
to do. But it is the action of biting flies in their mechanical transmission 
of the disease trypanosomiasis from one animal to another which really 
takes the first place in denying the ~damp tropics to the camel; even in 
the desert, in years of exceptional rainfall, outbreaks of Surra may occur 
owing to the biting flies being largely in excess of the normal number; 
in the damp tropics, however, the number of biting flies is always very 
large, and what is an exceptional condition on the desert here becomes 
a permanent one; and as, in some countries, it is seldom that a number 
of camels can be got together entirely free from Surra, the disease spreads 
very rapidly and thoroughly, and the camel has to die out. This is why, 
in India, the camel is practically confined to the North-west, where the 
. rainfall is always comparatively low and restricted to one or two seasons 
in the year; the camel could find keep and work in some parts of the 
Deccan, but he can not remain there for long without this disease wiping 
him out; for the same reason Bengal, Assam, Burmah, and Java have few 
or no camels; and we find that the Punjab camel-owners, although they 
may march their camels right across the United Provinces with comparative 
safety in the cold weather, are obliged to return home towards the 
Punjab before the monsoon sets in. 


In North Africa, too, the southern limit for the camel is really 
decided by the degree of humidity which, breeding out swarms of biting- 
flies, causes trypanosomiasis to be the certain fate of the camels which 
pass across the safety line. The line of the safety-zone can almost be 
traced across the: continent. Beginning on the East coast, we find a 
notorious zone of the disease in southern Somaliland along the Shebeli and 
the Juba Rivers where the tse-tse fly occurs; in the Anglo-Egyptian Sudan 
the camel does not breed below the thirteenth parallel of North Latitude, 
and here again the action of the tse-tse fly in transmitting certain forms 
of trypanosomiasis has to be reckoned with, in addition to the mechanical 
transmission from one camel to another by other biting-flies; westwards, 
the line passes near Lake Chad, and through Northern Nigeria to the 
line of the Niger and Senegal Rivers, across which camels can only pene- 
trate in the driest seasons of the year. 


A cold climate does not, of itself, bar the Arabian camel; in fact, 
oue finds as a rule that in those camel-countries in which the winter is 
sometimes quite severe the camels are often of large size and of big 
bone, and, moreover, they can adapt themselves to a climate of extremes 
by their heavy coat in the winter and their light one in summer. Thus 
the one-humped camel of Afghanistan, Northern Persia, Asia Minor, and 
even of the Northern Punjab can stand very severe cold, whilst sandy- 
desert camels do well in a season of dry cold often marked by very low 
temperatures at night. But there is a limit at which the Hybrid one- 
humped camel, the two-humped Bactrian, or some other transport animal 
will compete with the Arabian camel to the disadvantage of the latter, 
ele in Asia this limit is roughly at about 37 to 40 degrees of North 
zatitude. 
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The acclimatisation of camels bred in country entirely different in | 
physical features to the country of importation presents certain difficulties, 
but not always insuperable ones. Hill-bred camels are the most suitable 
for hilly countries, and plains camels for level countries. Hill-camels, if 
used in the plains of the southern Punjab, take time to get used to the 
change in the variety of the grazing plants, and must not be worked 
hard at first, as they feel the heat the first year; the plains camel is 
better adapted to the heavy loads used by camel-men in level countries, 
and his greater height gives him a decided advantage in the grazing 
grounds of the plains. Plains camels taken to hilly country are liable 
to similar changes in the variety of grazing, and do not thrive for the 
first year, especially if they have been used to the salt-bush; their large 
size also makes it harder for them to keep condition. They get discouraged 
at the foot of a steep ascent, and will sometimes sit down under their 
loads at the foot of a hill and become very obstinate. They are not 
sure-footed and are liable to falls, and at first their feet, which are soft, 
often become bruised on the stony paths which are encountered, although 
time will cure this tendency. The harder stems of the grazing plants 
sometimes cause sore mouths at first, and when the foot and the mouth 
‘are both injured we get a state of things which has been mistaken for 
foot and mouth disease. The hill-camel is shorter and more active than { 
the plains camel. ae 


A bush-feeder, such as a Multan camel, will starve if expected to 
live on a plain covered with dry grass, such as a Somali camel could 
exist in. 


Again, a camel from an agricultural country is not so fit for desert 
work as a desert-bred animal; the former is used to shade and to daily 
watering, which he will not always get in the desert. The desert camel 
will keep going on the scanty vegetation, whilst the other will starve. 
But when, as in some of our former military expeditions, no time is 
given for grazing, the desert-camel, which seldom has a very large hump, 
may not do as well as the riverine camel, which often has a considerable’ 
one. 


As a rule the camel is at his best on the outskirts of civilisation.’ 
If a country is rather densely populated, or too highly organised, the 
interests of the camel suffer; the animal requires, within a few miles of 
his work, a considerable area of jungle for grazing in. He could do well 
for a time on rations if he got enough, but then he never does get enough 
because of the expense. Where all is cultivation, or where the land-. 
owners keep many cattle or goats, the camel-men, who are generally 
travellers or nomads, and not landowners themselves, can only fill their 
camels’ bellies by trespassing, and they soon get a bad name. The trees 
erected along the sides of the roads in a well-organised community are 
constant temptations to the camel-man, and he finds himself in trouble 
with the municipal or district authorities. The competition of railways 
is against him, too. Thus, although in a canal-colony, one may find camels 
in fairly large quantities, it is generally by a periodical emigration to 
some distant jungle that the camel is kept in a fit condition, whilst 
camel-breeding can only be carried on on a very small scale in a populous 
country. The total exclusion of camels from forest-reserves is another , 
example of the ways of civilisation which are antagonistic to camel- ' 
breeding. 
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To those intending to introduce camels into a new country, I 
would say : 7 


(1).—Choose your animals from a similar kind of country 
with similar grazing flora. 


(2).—Choose them if possible from a tract in which 
trypanosomiasis is not common. 


(3).—Quarantine them for 3 months under a Veterinary 
Surgeon, 


(4).—Make sure that there is an extensive, quickly drained 
or sandy-soiled grazing area where water will not 
collect, to put your camels on in the rainy season. 


(5).—Make sure that the men under whose care the camels 
are to be are of a vigorous hardy type, equal to the 
arduous work of the camelman. 


In Jamaica, it is said to have been the “ jigger’’ which led to 
the failure of the camels there. 
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CHAPTER 5. 
TYPES AND BREEDS OF ONE-HUMPED CAMELS. 


The one-humped camel is often classified under two headings, viz., 
the Baggage Camel and the Riding Camel, according to the nature of the 
work he is generally employed upon. This division, however, is not very 
satisfactory, as it often happens that of the animals bred in a particular 
desert locality, under almost identical conditions, one may find some camels 
more suitable for baggage work and_.others more fitted for riding; the 
riding camel is always of lighter build, though at least equal to the 
baggager in height, and is altogether a more active-looking animal than 
the true baggager. Then again there are types which are about equally 
fitted for, and are commonly put to both kinds of work, so that it would 
be hard to say to which class, baggage or riding, they belong. 


Perhaps the best classification of the true Arabian camel is that 
determined by the physical features of the country in which he is bred. 


The two main types will then be the Hill camel and the Plains 
camel, and the latter type will then be divisible into the Riverine and 
the Desert types; there are also types intermediate between the two former 
and between the two latter types. All the riding camels will be found 
among the Desert camels, or in the intermediate types between them and 
the Riverine type; there will practically be none among the Hills camels 
or the Riverine camels. On the other hand, baggage camels will be found 
in every type. 


The one-humped Hybrid is, of course, a class apart, and is always 
a baggager. 


The following are the principal characters of each type :— 

(1). Hills Camel.—Comparatively of small stature, say from 
6 feet to 6 feet 5 inches at the withers. They are compact 
and muscular, giving one the impression of being physically 
a ‘‘multum in parvo’’; the neck and legs are short; the 
chest is wide, the hindquarters are well developed, much more 
so than in the other types. The feet are round and hard, 
and the animal is generally provided with a coat of consider- 
able length in winter. All Hills Camels are baggagers and 
are sure footed. 


(2). Plains Camel.—Generally of great stature, from 6 feet 
4 inches up to 7 feet or more at the withers. The neck and 
legs are always long and the hindquarters are poorly developed, 
nearly all plains camels being decidedly goose-rumped. The 
feet are oval, and are often soft, and the coat is generally 
shorter than that of the hills camel. 
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(3). A type intermediate between the hills and the plains 
camels, with some of the characters of both in varying degree, 
and generally a very excellent baggage animal, and a faster 
marcher than either. 


Among Plains camels, the Riverine type is that found in districts 
where there is a fairly good water-supply from rivers or canals, and where, 
consequently, there are also plenty of trees of large size, shade and 
cultivation, the latter often including a variety of forage crops, the 
vegetation of the uncultivated strips also showing considerable variety. 


The Desert type of Plains camel inhabits the arid sandy tracts of 
the true desert, where, apart from the limited and strictly seasonal rainfall, 
the only water is that obtainable from wells or water-holes situated at 
wide distances from one another, where there is but little shade and where 
the vegetation of the desert is sparse and monotonous, and consisting of 
shrubs of no great height, often with a large proportion of salt-bush. 
Among Camels, the Desert type stands in much the same relation as does 
the Arab among horses; he has the ‘‘ blood ’’ characters well marked in 
him and a strong prepotency in transmitting these to his progeny. 


The Riverine camel is not subject to the same hardships and priva- 
tions as the Desert camel, and this causes certain differences in the types : 


The Riverine Camel.—Well furnished both as to bone and 
muscle; up to great weight as a baggager; slow in movement. 
Head coarse, with Roman nose, or tendency thereto. 

The Desert Camel.—Light in bone; muscular development of 
the wiry type, not massive like the Riverine. Active in 
movement. Head small, mouth small and straight, muzzle 
often very fine, ears small and close together. In India the 
forehead has a very well-marked ‘‘ stop ’’ or hollow above the 
eyes; this feature is quite characteristic of certain Desert 
camels, in particular the Bikanir camels, and of their progeny 
to several generations. It causes the nose to have an upward 
tilt, and the carriage of the head of these animals is alert 
and dignified. The tail is long and fine. Nearly all Riding 
camels are of the Desert type. 


_ Of course, there are other types intermediate between the Riverine 
and the Desert camel, and some of these are particularly good, generally 
in baggage work, and sometimes for riding. 


The Desert camel, given time to graze, will do better for desert 
work than the Riverine camel as a rule, as he is accustomed to go for 
a longer time without water. 


Each camel-country has its particular breeds, although ‘‘ breeds ”’ 
is hardly the right word to apply in every case, particularly in the 
Punjab, where nowadays most camels are of very mixed blood. All 
these breeds fall more or less under one or other of the types I have 
described, and it only remains to indicate the special pecuharities of these 
camels according to their localities. 


INDIAN CAMELS. 


In India the rapid development of irrigation sis causing great 
changes in the camel-country, and, in many instances, breeds formerly 
famous for their good qualities have died out, and others even now are 
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in the process ot extinction as breeds (e.g., the Montgomery ‘‘ Bahr ’’ 
camel); the closure of jungles by the Forest Department in the North 
Punjab is another factor responsible for the decline of a good hill-breed. 
The decline in camel-breeding in the North Punjab has led to a great 
demand on the camel-breeding parts of Rajputana and elsewhere; these 
animals are imported in large numbers, especially after the Amritsar and 
Batesar fairs, and so a camel-owner in the North Punjab often possesses 
animals of several distinct breeds. For all that, there are some localities 
wherein camels with definite characteristics are bred. Kathiawar is the 
southern limit of camel-breeding in India. 


Rajputana.—The famous Bikanir Camel is of the typical desert 
breed, although inclined to have more bone than the Desert types of other 
countries. It is the Bikanir State, with that of Jessulmere (both Native 
States in the Great Desert), which furnishes most of the Riding Camels 
of the Punjab. These camels are often missa-bhusa fed in the cold 
weather and require rations, but can accommodate themselves to do with- 
out it and even to eat grass. An Imperial Service Corps. composed of 
sepoys mounted on these camels. is kept by the Maharajah of Bikanir, 
and has done smart service in Somaliland and elsewhere. The Bikanir 
camel has a coat of fine hair; the ‘‘ stop,’’ the upturned nose. the fine 
muzzle, and small ears are marked features, and the camel has an 
intelligent and noble look. A good deal of care has been taken over 
the breeding, and the influence of the enduring, fine-bred camel of 
Rajputana has put its mark on the breeds met with in the districts fring- 
ing the Great Desert, many of which inherit his aristocratic conformation 
of head in a more or less decided degree. 


A good camel is met with in Alwar State, good either for riding 
purposes or for baggage. It is an intermediate type, with a_ typical 
Rajputana head, and combines the qualities of a Desert camel and of a 
Hill camel, doing well in the stony hill country of the North Punjab and 
the Frontier; in fact. a better camel for loading in that class of country 
would be hard to find. This is because he is used to hill-grazing of the 
same type as that which is met with on the Salt Range and Frontier. 
The Bahawalpur Camel is tall and good both for baggage and riding, 
and has the Desert stamp of head; he has not so much bone as his 
Multan neighbour; he stands hardship well in hot climates. 


Camels are found in Kathiawar and Ahmedabad. 


United Provinces.—A large number of camels is found in the dis- 
tricts of Agra, Muttra, and Aligarh. They vary- greatly in appearance, 
but are all Plains camels of the Riverine type. Some of the camels 
are very tall, and it is not uncommon for them to be 7 feet high at 
the withers, or more. Some have the Roman nose, others have a sus- 
picion of the Rajputana shape. The lips are long and meet obliquely. 
They are great weight-carriers, but are not used to privation. There is 
a lot of Surra amongst them. 


Punjab and North-west Frontier Camels.—Nowadays, in the Punjab, 
the number of distinct types is small owing to the progress of irrigation, 
which has reduced the true camel-country to comparatively small areas, 
Large baggagers of the Riverine type are met with in the Chaj, Rachna, 
and Bari Doabs, principally of the coarse Roman-nosed pattern. Another 
Riverine camel, known as the Rojan, is found in Dera Ghazi Khan 
district; it is better fitted for hill-work than the others, and shows more 
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breeding. It has a well-shaped head, with short lips meeting on a 
horizontal line, and is thick-set and heavy, with fairly good hindquarters ; 
the coat is dense and dark; these camels are expensive to purchase. The 
Indian Riverine camels are bush-grazers, and are generally (with the 
exception of the Montgomery camel) used to a good deal of stall-feeding 
as well, chiefly missa-bhusa. The camels of Attock, Rawalpindi, and 
Jhelum Districts, and of Dera Ismail Khan, are strong, hardy, short- 
necked baggagers, intermediate between Hills and Plains camels, and 
do well in either kind of country. A fine, thick-set type, about 6 feet 
3 inches at the withers, and very deep in the chest, is found in Dera 
Ismail Khan; the colour is light, the muzzle square, and the upper lip 
falling abruptly below the nostrils, though the lips meet in an oblique 
line. The huge camel found in Fatteh Jhang (Attock District) is capable 
of carrying 12 maunds of wood through broken country for several miles. 
A type worthy of mention is the smaller short-necked Kala Chitta camel, 
also found near Fatteh Jhang, a true Hill-camel, not up to heavy loads, 
but very active; colour generally cream. | 


In Peshawur, in the cold weather, one sees the dark-coloured Hill- 
camel of the Frontier with a very long winter coat and carrying his head 
low, the poll being below the level of the withers, thus recalling the 
Bactrian ; the head is equine in shape, also like the Bactrian. 


The Powindah camel is another importation from Afghanistan, 
whence he brings merchandise for trading in India, arriving at the begin- 
ning of the cold weather, and living for the season in the Dera Jat and 
the Sind Sagar Doab, until his return, at the end of the cold weather, 
across the frontier. It is a small, hardy, hairy Hill-camel, but is light 
in bone, and the muzzle shows a hint of desert-blood by its fineness. 
Many of these camels are not used to the nose-peg, because the Powindahs 
drive them in flocks, and consequently they are often rather wild. 


The camel indigenous to the Sind Sagar Doab (or the ‘ Thall,’’ as 
it is called), a sandy desert-region between the rivers Indus and Jhelum, 
is a Desert type of coarse breeding and of little use except for work 
in flat country. He does not do well in the hills, where he is apt to 
get sore feet, sore mouth, or pneumonia, and is liable to falls. Some of 
the Thal camels are hopeless weeds; these are the ones reared in the 
central portion and kept there in the hot weather as well as in the 
cold; they get hardly anything except salt-wort. This seems to under- 
mine their strength so as to render them incapable of hard work after 
the age of 7 years, an age at which most camels are nearing their prime. 
The Thal camels which are taken off the central portion in the hot 
weather are much better animals. The worst camels of the Thal never 
have good humps, and are generally thin; the neck is long and scraggy, 
carried almost -horizontally, and looks as if it sprang from the top of 
the chest instead of being set in low down; the limbs are deficient in 
hone, the hindquarters very feeble, and the hocks cross each other at 
the walk; and these camels are very subject to unsoundness, such as 
elbow-rubbing and luxation. There is no tendency to the Rajputana 
shape of head, and unlike most desert-breeds the Thal camels rarely make 
riding-camels of much endurance. The Mianwali camel is similar to the 


Thal camel. 


The Multan camel is a tall powerful baggager, intermediate between 
the Riverine and Desert types; he generally has a Roman nose, big 
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clumsy lips, and a good forehand. Some good ‘‘ Plains ’’ types are to be 


found in Mazafforgarh. 


The Bagri camel comes from the South-eastern districts of the 
Punjab, bordering on the Great Desert; he is often used both for riding 
and for loading, though not very powerful, and it is common to see 
him brought into a town under a load and ridden back at the run on 
the return journey. He is used to ration-feeding for a great part of 
the year, but, given time, will accommodate himself to new conditions. 
He is a Plains camel, and the desert-head is a marked feature of this 
breed: colour light. In my experience there is not much trypanosomiasis 


among these camels. 


In the Punjab the Government of India maintains eight Baggage 
Camel Corps on the Silladar system, for military transport, each containing 
1,068 camels. | 


Practically all the riding camels working in the Punjab are imported 
from Rajputana. 


Sinde Camels.—In Sinde the Riverine Camel is found on both banks 
of the Indus and in the upper part of the delta. The largest are found 
about and between Hyderabad and Badin, where they attain great size 
and bone, and are up to great weights in level country; they are generally 
red or dark brown in colour. These camels have a bad reputation amongst 
military transport men because they are poor hill-climbers and _ easily 
succumb to cold. They also suffer a great deal from the ravages of 
Surra. North of Manjhand the Riverine camel is only. of medium size, 
without much bone; there is generally a prominent cranium, straight nose, 
rather fine muzzle, and short coat. These camels can endure great heat, 
and generally spend three months every year in the desert. 


In the lower part of the Delta there are herds of camels which have 
the uncamel-like habit of grazing on the mangrove in the swamps on the 
edge of the sea in the flood-season. They do this to save themselves from 
the Tabanide, or horse-flies, which occur in the flooded Tamarisk jungles. 
They wade about in the salt water of the swamps and have overcome 
the natural tendency of the camel to slip when walking over mud; they 
swim well. In the cold weather they return to the Tamarisk jungles 
as soon as the flies have gone. These camels have a longish coat all 
over the body, generally dark-brown, or even black; they have long 
black hair in the ears, and the head shows breeding. They are muscular, 
and their toe-nails are longer than in other camels through lack of wear. 
They are fairly free from Surra, and have a good reputation for all work. 


Riding camels are bred in many parts of Sinde, and very good 
they are. The very best come from the deserts of Thar and Parkar 
in the east; they have very thin coats, and are typical desert camels, 
tall and lightly built, head small and well carried, with all the marks 
of breeding, viz., small mouth and ears, the latter close together, promi- 
nent eyes, narrow muzzle, and well-marked ‘‘ stop.”’ 


In Upper Sinde two types of camel from Beluchistan are found 
working in the cold weather, but these return to their own country in 
March, before the hot weather. They are the Kachee and the Brahui 
camels. 
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In Karachi and its neighbourhood few camels are bred, but many 
are worked, chiefly Sindhi baggagers and Mekranis, the latter being the 
camels of Southern Beluchistan. 


Abroad.—Indian Plains camels have done well in Somaliland, Egypt, 
and Australia. In India, however, it is rarely necessary for the camel 
to go without water for long, owing to the number of wells found even in 
the most arid parts; one need rarely be more than 12 miles from water. 
Compared with the camels of more inhospitable countries, therefore, the 
average Indian camel requires more regular watering, as at home he is 
generally watered twice daily in the hottest weather and once daily in 
the cold weather. On the other hand, the Indian camels, especially those 
of the Silladar Corps, are up to heavy loads, and when, as in some mili- 
tary expeditions, they are subjected to hard work with little or no time 
to graze, they show greater stamina than the purely desert camels under 
similar conditions; for, as a rule, the Indian camel has been better looked 
after and treated than those of Africa and Arabia, and in most districts 
gets rations at some season of the year at least. Indian camels will not 
eat dry grass until after months of acclimatisation. 


Surra is very widespread, however, in Indian camels, and, outside 
Camel Corps, perhaps not less than 20 per cent. of camels carry the 
parasite. Even the best Camel Corps have 2 or 3 per cent. of Surra 
cases amongst their animals. The worst Surra-ridden camel-districts are 
Lahore, Karnal, Dera Ghazi Khan, the foot-hills of the Himalayas, and 
any land subject to inundation by rivers. The healthiest districts as 
regards Surra are unirrigated deserts unaffected by flooding from rivers, 
e.g., centre of Multan district, the Thal, the arid parts of the Bagri 
country; the stony Salt Range, and its off-shoots in Jhelum, Rawalpindi, 
and Attock districts, are also very healthy grazing grounds.  Canal- 
colonies and land cultivated from well-irrigation occupy an intermediate 
position. 


CAMELS OF BALUCHISTAN. 


The Kachi camel found in the hot desert between Sibi and Jacoba- 
bad is a small camel, averaging 5ft. 9in. or so, with short hair, excepting 
over shoulders and hump, where it is long. The head has a rounded 
cranium, a ‘‘stop,’? and a slender muzzle. They load only 4 to 6 
maunds. If taken into the Hills they grow dense coats in a _ season 
or two. 


The Brahui camel is bred in the desert (Dagh) west of Nushki, 
and is seen working during the cold weather from Robat, on the Persian 
border, to the Indus in Sinde. Before the hot weather they always return 
to the country west of the Bolan Pass, where they are often used in the 
plough. They cannot stand extreme heat, but are able to work in 
intensely cold regions and even in snow. The Kharan-bred animal has 
a better reputation among camel-men than the Nushki-bred camel, but 
they are much alike and are both good in their own country. The Pathans, 
of Pishin valley, and the Baluchis, of Mastung, purchase these camels 
from below Nushki, and do not breed much. Like the Kachee type. the 
Brahui is small in size, but has better bone; the head is carried low 
and is of equine shape; the hindquarters are very good. But. the most 
striking feature is the great density of the long woolly coat which covers 
nearly the whole body in winter (legs, belly, and neck included); it is 
difficult to get the fingers through it to reach the skin. There is woolly 
hair over the cranium, but less on the face. The Brahui can take 5 
maunds comfortably; his small size enables him to maintain life on the 
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comparatively small and scanty shrubs of the ‘‘ Dagh ”’ and “‘ dashts’’; he 
is remarkably free from Surra, and does not despise white bhusa. He 
does not make a good riding animal; the Kachee is brought over for 
that purpose. A peculiarity of the Kharan breed is the number of grey 
camels (with white hair) found among them. 


The Powindah camel, when found in Baluchistan, is generally grazed 
in narrow valleys where horse-flies are plentiful, and there is generally a 
lot of disease amongst them. The Mekrani camel is found along the south, 
and there seem to be two types, both very good, one being a short hill- 
camel (‘‘ Jabilu ’’) with long hair all over the body, breedy head on a 
short neck, small mouth, and good hindquarters; the other, a mixture of 
hills and plains types, just below medium height, with fine head, short 
lips, short neck and cranium covered with wool; the long hair is developed 
chiefly at the throat, shoulders and hump. They are mostly baggagers, 
but riding camels, chiefly of the second type, are used. There is not 
nearly so much Surra in Mekranis as in Sindhis. 


Generally speaking, the Baluchistan camels are very free from Surra. 


CAMELS OF AFGHANISTAN. 
The Powindah has been dealt with under ‘‘ Indian Camels.”’ 


Camels of Kandahar seem to be a very mixed lot, not unlike those 
of the North Punjab, but with longer hair and shorter on the leg. They 
are not plentiful, and many Baluchi camels are imported from the south. 


Seistan camels suffer greatly from the ravages of Surra. 


The Northern Camel of Afghanistan is one of the finest baggage 
types I have met with. I saw several caravans of them in Baluchistan. 
Rarely less than 6 ft. 7ins. at the withers, they are yet built on hill 
lines and have great bone; they were mostly dark brown to black in 
colour, with long black hair forming a mane, and at hump, throat and 
shoulders, the rest of the body being covered with a matted dense wool. 
They have long eyelashes and long hair in the ears, and the head is of 
the equine or Bactrian shape. These camels are not hybrids. The Afghan 
camel-men are as robust and enduring as their camels. 


SoMALI CAMELS. 


The majority of camels in Somaliland are small desert camels, not 
used to continuous hard work, and existing on grazing only. Their 
capacity for loading is small, and they are liable to stampede; but they 
can go longer than any camel without water. In British Somaliland, a 
great advantage is that the scourge ‘‘ Trypanosomiasis ’’ is unknown among 
native camels. They require no clipping. About 60 per cent. of males 
are castrated, and some of these, called ‘‘ gol,’’ are used for meat, having 
enormous humps unfitting them for pack-work. The biggest camels are 
those of the Habr Yunis, whilst the camels of the Ain and Nogal valleys 
of the Dolbahanta and from the Ogaden tribe are of good size; for the 
rest, the Somali camel is small and well loaded with 240lb. if the native 
saddlemat is used. The Guban camel is a desert type of the Maritime 
plain, never carrying much flesh, but capable of living on next to nothing; 
it is often almost naked, having a sparse short coat, generally reddish. 
A Hill type is found in the Maritime ranges from Hugut to the 8.E. 
of Zeila; also at Heiss in the east. The best markets for camel-buying 
in British Somaliland are Hargeisa, Berbera and Burao, in that order. 
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Caravans begin to come into Berbera after the Kharif. In October and 
November the camels are in good condition after the rain. 


Somali camels are great grass-eaters, even when the grass is dried 
up. They readily eat ‘‘ tibben’’ if required for shipment. 


Somali camels, when suitably built for the work, can be trained 
for riding. I have seen it done at Mandera, but it is usual to import 
riding camels; Sudanese acclimatise quickly because they eat dry grass, 
but Bikanir camels take six months to get used to it. The Indian riding 


saddle is preferred. 


Before purchasing Somali camels read the ‘‘ cautions ’’ in the chapter 
on ‘‘ ageing,’’ as there are many pitfalls for the unwary in the Somali 


camel-market. 


JUBALAND CAMELS. 


These are similar to Somali camels, but are even less used to work, 
and a larger proportion of males is castrated. The early castration prevents 
a large supply of baggagers being obtainable; these are active and fast 
marchers. The camels are very wild and nervous. 


The camel-country of Kenya is north of 1 degree N., and also 
along the coast. Elsewhere, tse-tse fly zones are encountered and, at 
certain seasons, immense numbers of Tabanide on the Juba river, making 
a march up-country from the coast with camels a matter for detailed study. 


Coastal camels are not used to long marches, and require time to 
acclimatise in the interior. 


SocotRa CAMELS. 
These are hill camels. 


ABYSSINIAN CAMELS. 
These are similar to the Ogaden camels of Somaliland. 


CAMELS OF [RaQ. 


I understand that there are, roughly speaking, two varieties, one a | 
camel of riverine type, called ‘‘ Indi,’’ from the plains below Baghdad, 
and the other a desert camel called ‘‘ Khuwar.’’ 


CAMELS OF ARABIA. 


Camel-breeding is chiefly in the hands of the Anaza, Qahtan, Sham- 
mar, Ajman and Muteir, especially the first; camels are plentiful on the 
littoral of the Persian gulf. The Arabian camel eats dried grass, like 
the Sudanese animal. Arab riding camels are generally faster than Indian 
ones, but are not up to the same weight. Oman produces some of the 
fastest and most enduring mounts in the world (see Riding Camels, Chapter 
XI.), many of these being cow-camels. 


The camels obtainable near Aden are of light colour and build, of 
the desert type, with short hair; the frontal and nasal bones form a 
straight line without ‘“‘stop.’’ They are grain-fed. 
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CAMELS OF EGypr AND THE SUDAN. 
These have finer muzzles and less bone than Indian camels. 


The ‘‘ Delta ’’ camel is not bred in the Delta, but is imported from 
the south; he is large and up to great weight, but is used to the Delta 
conditions, i.e., green food and frequent watering. 


The camel of Upper Egypt is generally lighter in build and in 
colour; it rather resembles the ‘‘ Bagri’’ camel of the S.E. Punjab, and 
can generally run. He is bred by the fellahin, and not by the Bedouins. 


The Bisharin camel is a type which produces first-rate riding animals. 
He is bred in the ‘‘ Etbai’’ (the desert in Nubia between the Nile and 
the Red Sea). The colour is dirty white. 


The Ababdeh camels are also famous for speed and activity; they 
are generally used as riding camels. 


The Hadendowah camel is a desert type producing both riding 
camels and baggagers, and comes from the country between Suakim and 
Kassala. 

The Kababish of Kordofan breed large numbers of good baggagers 
of desert type. Camel-breeding is the chief industry in the northern parts 
of Darfur. Practically the only desert-living tribe which does not breed 
camels in Egypt and the Sudan above 13 degrees N. lat. is the Baggara. 


Sudanese camels are accustomed to eat dry grass amongst other 
things, and are therefore useful for work in countries like Somaliland. 


Piebald camels are not unknown in Kordofan and the Senusi country ; 
the face, belly and legs may be white, the neck and back mouse-colour. 


CAMELS oF TRIPOLI. . 


The Maghrabi camel is red-brown, long-woolled and short-legged ; 
he did well as a baggager in the Great War (Rabagliati). 


CAMELS OF ALGERIA AND THE FRENCH SUDAN. 


There seem to be two types of camels in the ‘ Tell,’? one resembling 
the Riverine camel of the Punjab, and the other, from the more arid 
regions, corresponding to the ‘‘ Bagri’’ camel, also of the Punjab. The 
riding camel of the Sahara is known as ‘‘ Mehari,’’ and is_ highly 
specialised. Camel-breeding is carried on at most of the oases in the 
Sahara. The camel-country extends down to the Senegal river, but no 
camels live on its left bank the whole year round. ‘The camels are gelded 
and inferior as a rule, for pack-work, to the entire camels of Egypt. 

AUSTRALIAN CAMELS. 

These are the descendants of Indian camels imported. Generally 
speaking, they are equal to the best Indian camels as regards strength 
and endurance, and are free from trypanosomiasis. ‘The Australian climate 
seems so suitable for camels that castration at an early age does not result 
in quite such a marked deterioration as in other countries. White men 
drive camels as well as ‘‘ Afghans ”’ (Indians), and female camels are sorne- 
times worked in teams as well as geldings. ‘he colour tends to a light dun. 


It is said in Western Australia that a good riding camel cannot be 
bred there, but perhaps the Australians do not realise how early and how 
continuously the young camel has to be accustomed to the pace to get 
success. A sandy soil is necessary for the right type of riding camel. 
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CHAPTER 6. 


GRAZING AND FEEDING. 


The systems of camel-feeding or grazing in different countries vary 
considerably according to the nature of the locality, and depend upon what 
is available in that particular area. In nearly all camel-countries, however, 
the jungles and deserts provide a fair amount of sustenance in the hot 
weather, from April to September in the Northern Hemisphere; in the 
cold weather the leaves dry up and fall, and the jungles yield scanty 
nourishment from Christmas to March. 


A camel at rest the whole year round can keep himself entirely on 
what he can pick up on the grazing grounds; his hump increases in the 
hot weather as the trees and plants become green in the spring, and con- 
tinues to do so, in years of good rainfall, until the end of autumn, which 
is the end of the rainy season in India and the Sudan. It then decreases 
in the cold weather as the keep becomes more scanty, to increase again 
the following spring. The hump thus assists the animal to live in countries 
of scanty and strictly seasonal rainfall. 


Man, however, requires the cgmel to work. Now, a camel in good 
condition carrying his reserve store of food on his back in the shape of 
a full, hard, hump, can work for a long time on short commons; and a 
camel starting humpless and in poor condition cannot do hard woik on 
little food. But it is a great mistake to think that a camel even in good 
hump to start with can continue to do hard work indefinitely under such 
conditions; he may stand it for months, but a time will come when the 
reserve is exhausted and the hump is shrunken, and then his power of 
endurance has gone. At this stage he must get rest for several months 
if he is to regain his former condition. The hump is truly an emergency 
ration; the camel’s speciality is his capability when in good hump of 
resisting privation in food and water for days at a time; what he cannot 
do is to work continuously under such circumstances; no flesh and blood 
could stand that; at the end of the journey, or at the end of the working 
season, he must be allowed rest and good grazing before he will be fit 
to undergo the same trials again. 


If the camel has to be kept at work every day, and equally fit. 
throughout, it 1s necessary that this food shall supply him with nourish-. 
ment enough to maintain the body-weight. He seldom gets this in full,. 
but if he gets nearly the requisite amount he will make up for it fairly 
easily in the hot weather if rested on the grazing ground. The animal is 
a large one, and the amount of food necessary to compensate for the 
normal body-waste of the working animal is very considerable; this means 
that the time spent on the grazing-ground every day“should be at least 
six hours, and generally more; so that the camel-man who chiefly relies 
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on the grazing ground to obtain sustenance for his beasts at the end of 
his daily march must be a very active and hardy individual, ready to do 
his fifteen to twenty mile daily march, and then shepherd his camels on 
the grazing ground for anything from six to nine hours. Even where good 
grazing is obtainable, a good camelman will always be ready to assist his 
camels by giving them a small ration of something which he has been 
able either to gather for nothing or to obtain cheaply. When the grazing 
is poor, as, for instance, in the cold season, or when the marches are so 
long that they do not allow full time for grazing, the working camel must. 
be given a respectable ration in addition to the available grazing if he is 
to remain fit throughout the season. These rations may take the form of 
green stuff gathered by the camelman himself, as, for instance, branches | 
of trees or weeds picked from among crops; of green fodder crops; or | 
of the hay of fodder crops; of chopped straw; of corn or pulse; and so! 
on, When the grazing is sufficient to provide the necessary bulk of food | 
the ration may be a rich one, i.e., of corn or pulse; when the grazing is | 
very poor the ration must be bulky, that is to say, of hay, straw, or | 
green-stuff. A camel cannot be kept long on concentrated food only. 


The camel requires time to chew the cud, but this generally fits in 
with the rest which he gets from the time of his return from the grazing 
ground in the evening until the time to start off on the march again 
in the early hours of the morning; he sleeps little, and chews the cud 
nearly all night. Hard-worked camels chew the cud during the brief 
halts of a march, or even actually on the march; the hot hours at midday 
are also employed in this way. 


It is often said that camels cannot be kept in fit condition for 
work on rations without grazing as well. This is not quite true, as in 
some places camels work for the whole cold weather with very little 
besides rations; these rations are full rations, however. It is quite 
correct, however, to say that grazing is essential for camels which are 
not receiving a full ration; camels seldom do; the Indian Government 
allowance of 16 lbs. bhusa is really only half a ration. At all times it is 
best to give the camel as much grazing as can he obtained; the fresh 
leaves are slightly laxative and have the same so-called ‘‘ cooling’’ effect 
as green meat has for the horse; a diet of dry fodder in the camel in- 
creases the hability to skin-disease and colic. Another important advan- 
tage in grazing the camel is that it gives him many hours a day of perfect 
freedom; whilst the cost of camel-keep is, of course, greatly reduced. 


Camelmen on a long journey will always endeavour to make their 
halts at places where grazing is obtainable; the needs of the camel come 
before any other consideration; in crossing barren country the marches 
are lengthened so as to lessen the period of scarcity; in travelling through 
good country the marches are shorter, so that the camels shall have 
plenty of time to graze. It does not matter much if one day’s journey is 
much longer than another day’s; the important things are (1) to take full 
advantage of the resources of good country passed through, and (2) to 
hurry across the poor belts. This rule was utterly ignored on the Afghan 
and Nile campaigns, indeed, under military conditions, it is sometimes 
impossible to observe it; non-observance, of course, results in terrible 
suffering and mortality. 


In many countries, as in the Punjab, all but the poorest camelmen 
give their camels about three months rest in the rainy season, with 
nothing else to do but graze. This gives the animal the chance to get 
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fit and strong for the next working season. A similar annual rest-period 
during the best grazing season is necessary for all camels in regular work 
and depending chiefly on grazing. 


Camelmen are fond of giving balls to their animals periodically to 
tonic them up; when these are composed of nutritious substances, such 
as fat, flour, or sugar, I have no doubt as to their value in keeping up 
the strength on a trying march. 


Salt is necessary for working-camels unless they are getting salt- 
bush grazing two or three times a week. The ration of salt is looked for 
by the camels as eagerly as any other, and the camels eat it ‘‘ neat.’’ 


It is now necessary to go into detail on the principal plants found 
in the grazing grounds of camel-countries and on the grazing of camels 
generally; also on the use of fodder, green and dry, and the grain given 
to camels; and on tonic-balls and the salt-ration. 


GRAZING. 


There is rather a close resemblance between the vegetation of one 
camel-country and that of another; Australia has its own characteristic 
desert-plants, but in Asian and African camel-grazing grounds Acacias, 
Salvadoras, Tamarisks, Capparis, Salsolaceous plants, Zizyphus, and Wild 
Olives have a wide distribution. 


It would be impossible to mention all the plants, grasses, and trees 
that camels browse upon, but the number of species which make up the 
bulk of the camel-grazing is limited, and a description of these is neces: 
sary. Either the English or the Latin name will be used in the descrip- 
tion, and the vernacular names will be mentioned also. If it is required 
to identify a plant of which only the vernacular name is known, the 
Vernacular Glossary at the end of the book will give the English or 
Latin equivalent. 


I strongly advise anyone who finds himself with a responsible in- 
terest in the camel to become acquainted as soon as possible with the 
principal camel-grazing plants of his particular locality, and to get to 
know their best seasons and how they fit in with available fodder-crops, 
and what seasonal movements the camelmen make, so as to take advantage 
of the best grazing within reach. The flora generally varies as the 
country is riverine, desert, or stony hill-country. Below, the Indian flora 
is given in detail, but that of other cameJ-countries is briefly dealt with 
for comparison with and reference to the Indian flora, which contains 
most of the typical plants and trees common to most camel-countries. 


INDIAN CaMEL-GRAZING PLANTS. 
In the arid deserts the following are the most typical :— 


(1). Capparis aphylla, L. — Vernacular: Kareel, kareer (Punjabi), 
or kirra (Pushtu), or kirr (Sindhi). Very common on the 
barren parts of the plains. Jt flowers in April and bears fruit 
in May, and comes on again in September and October, 
being most appreciated by camels at these times, when it 
has a laxative effect. The flower and the globular fruit are 
both red in colour, The tough, branched, green, thorny twigs, 
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which, with the absence of leaves, give the bush such a 
curious appearance, are also eaten at other times of the 
year, but are not relished then. 


(2). Salvadora oleoides, Dne.—Vernacular names: Jal, Van, Pilu, 
Jar. Abundant in the barren deserts. Thornless, and has 
long, narrow, tough, dark-green leaves. The flowers and 
fruit come in the dry hot weather, April and May, when 
the camels like it best; in the rains camels do not like it, 
but it is eaten when there is not much choice at almost any 
time. Its wood is of little value, even for fuel; consequently 
the deserts show a great excess of this tree in places adjoin- 
ing railways or villages. © 


Kareel or Jal, together or alone, do not afford good grazing for 
camels even in the hot weather for more than a few days at a time, and 
tend to purge the animals. A salt-bush (Lana or Lani) ground must be 
within easy reach, not more than a few hours march, so that the camels 
may be sent on’ to it for at least one day in three, or, if the salt-bush 
beds are near enough, the camels may spend half the day on the 
Kareel and Jal, and half the day on the salt-bush; they will then main- 
tain their health. A jungle of Kareel and Jal situated more than ten 
miles from a salt-bush bed, and with little or no admixture of other 
plants, is therefore to be considered poor grazing, but some camels reared 
in Dera Ghazi Khan and some parts of Sinde live on Jal and jit with 
frequent visits to the Babul grazing near the river, and with a salt ration. 


(3). Salvadora indica, Wight.—Vernacular: Jit, kabbar. A similar 
tree to the above, but with larger leaves. Found in Dera 
Ghazi Khan District and Lower Sinde. 


(4). Prosopis spicigera, L. — Vernacular: Jhand, jhandi (Punjabi), 
or Nasker (Pushtu), or kandi (Sindhi). Chiefly seen in com- 
bination with some of the above-mentioned bushes. It is best 

from April to June, but in the cold weather its leaves dry 

up. Its presence is generally a sign that the soil is pretty 

good. The wood of jhand is much preyed upon for fuel 
wherever civilisation encroaches on the desert. In the North 


Punjab ‘‘jand’’ refers to another plant altogether, a 
Zizyphus. 
(5). Zizyphus nummalaria, W. and A., ‘‘ Wild jujube.’”’ — _ Ver- 


nacular names: Malla, choti behr, jhari, jand (Punjabi), or 
karkara (Pushtu). This thorny shrub is lke a small edition 
of the behr tree, the leaves having the same peculiar vena- 
tion. It has a very wide distribution in the Punjab, growing 
alike in arid plains and in stony hills. It is best during and 
after the monsoon season, and its leaves wither up about 
December. In Sinde it is only met with in the stony hills of 
the western frontier. 


(6). Calligonum polygonoides, Linn. — Vernacular: Phog (Punjabi), 
balanja or tatuki (Pushtu). Has no leaves, but green thorn- 
less twigs. It chiefly occurs in the sandy deserts of 
Rajputana, Dera Ghazi Khan, and the South-west Punjab, 
generally mixed with, Salvadora or with salt-worts. Its shoots 
are eaten in the hot weather, but it withers in the cold 
weather. 
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(7). Orthanthera viminea (Wight). — Vernacular: Kip. A leafless, 


(8). 


thornless, twiggy plant of small size, found in barren, sandy 
deserts, such as the Great Desert and the Thal. Has a 
rather similar appearance to Kareer. Camels only eat this 
when very hungry. 


The Salt-worts, Salt-bushes, or Alkaki Bushes. — There are 


several species, generally known in the vernacular as Lana or 
Lani. All are characterised by their alkalinity, and beds of 
Lana are often let out to contractors who make Sodium Car- 
bonate from it (‘‘ The Barilla industry’’). To understand the 
art of camel-keeping in India it is essential that the proper 
use of the salt-worts be understood. When the only other 
available grazing is Kareel and Jal, with perhaps some Jhand, 
Malla, and Phog, it is, as has been described under the 
Salvadora, necessary that the camels should spend one-third 
or more of their grazing-time on a salt-wort bed. 


In the cold weather a resting camel can maintain himself 
on salt-worts and nothing else, but in the hot weather he 
cannot do so without ruining his constitution. In the hot 
weather, therefore, we see that neither Kareel and Jal, nor 
Saltworts, are enough of themselves to keep camels in health; 
the camels must go to and fro either once daily, if the dis- 
tance between the two grazing grounds is small, or once on 
to the Lana every three days, if they are several miles apart. 
The first sign of wanting salt-wort is a dry tight skin (hide- 
bound). 


In the centre of the Sind Sagar Doab, or ‘‘ Thal,” is a 
huge area containing no camel-grazing except Lana. Camels 
reared on this are quite useless, and many of them become 
affected with an ‘‘ insufficiency ’’ disease called ‘‘ Wel.’’ Yet, 
in the cold weather, the central part of the Thal is full of 
imported herds. The harmful influence seems only to be 
exerted in the hot weather, and then only in those camels 
which are not allowed to visit the Jal, Jhand, &c., found 
along the borders of the area. 


The three principal species of salt-worts in India are :— 


Salsola fatida, Del.—Vernacular : Bagga lana, or gora lana 
(Punjabi), shora, ghalme (Pushtu). 


Haloxylon recurvum (Bunge ).—Vernacular : Khar or Khar 
Lana. 


Sueda fruticosa, Forsk.—Vernacular : Lani. 


The gora and khar lanas dry up after Christmas, but 
are eaten in this state just the same. ‘The Lani has small 
cylindrical leaves, and these are peculiar in that they contain 
a good deal of moisture throughout the year. The Khar Lana 
is the favorite of camel-men; in the Thal, the Lana is chiefly 
Gora Lana. The salt-worts generally grow in a sandy soil. 
Lani is found in the largest quantity in Lahore, Shahpur, 
Montgomery, and Dera Ismail Khan districts, and on coasts; 
it purges camels that graze on it for 10 to 14 days consecutively. 
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Where camels get plenty of salt-worts there is no need 

to give them salt. In Multan, the flowers of gora lana are 

: sometimes shaken off and collected in November for camel- 
fodder. 


(9). Indigofera pauciflora, Delile-—A Sinde plant; small eliptical 
leaves; thornless; vernacular: ‘‘ Jil.’’ 


(10). Various desert plants of less importance, such as the following, 
all found in the Great Desert of Rajputana :—Shinia, a small 
stiff twiggy plant; Arna, with bright green leaves shaped like 
Shisham leaves ; Kankra, red thorns and narrow leaves (?Hees) ; 
and Maroli, evergreen, leaves something like the wild olive. 


Where, in the Plains, the rainfall is greater or where water stands 
for some time after rain or flood, the following trees and plants are found 
which camels graze on :— 7 


(1). Tamarisk.—There are two species, Yamariz orientalis and T. 
gallica, L. The former is a tree and the latter a bush. They 
have pale green tubular leaves like firs; they are best when 
in flower in the monsoon season, but they are eaten by camels 
as long as they remain green, which is nearly the whole year 
in the case of T. orientalis, and up to January in the case of 
T. gallica. T. orientalis is common in Montgomery and 
Multan, where rainwater does not quickly drain away. It is 
known as farash, farwan, okan or ghuz, in the vernaculars. 


The T. gallica, or dwarf tamarisk, is characteristic of the 
banks of rivers and water-courses, and of the deserted beds 
of rivers which have changed their course; where it is met 
with there is generally danger of trypanosomiasis in and after 
the rainy season. Unfortunately this is also the time when 
camels like it best, and there is no doubt that the disease is 
spread a great deal among camels brovght down near the 
rivers to graze on it at that time. Vernacular names: Lei, 
pilchi, kagl. 


(2). Gum-tree, Acacia arabica (Willd). — Vernacular names: Kekur, 
Babul. Affords good grazing for most of the year and is 
valuable after Christmas when most other leaves have dried 
up. The yellow flowers appear in May and the fruit in June. 
Wherever there is sufficient water to produce jungle, chiefly 
composed of full-sized Kekur trees, one gets a Surra-zone; 
these jungles, which usually occur along the banks of rivers 
or of nullahs (such as the Deg and Ghaggar), subject to flood- 
ing, must therefore be avoided from the first of July to 
about the Ist of November. They are good grazing grounds 
for the cold season, if the trees are not too tall for the 
camel to reach the leaves. 


(3). Zizyphus jujuba, L., Jujube tree.-—Vernacular : Ber, beri. Keeps 
green well into the cold weather if the rains have been good, 
and is therefore most useful then when other keep is getting 
scarce. After the kharif crops have been harvested the zamin- 

_dars will sometimes allow camels to be grazed on the Ber 
trees on their land. In the North Punjab the name ‘“ jand’”’ 
is applied to this tree and to Z. nummalaria; in the South 
Punjab ‘‘ jand’’ refers to Prosopis spicigera. 


(7). 


(8). 


(9). 


(10). 


(11). 


(12). 


Albizzia Lebbek, Benth.—Vernacular : Siras. 
Dalbergia Sissoo, Rox.—Vernacular: Talli, Shisham, shewa.  - 


Mulberry tree.—Vernacular : Toot. 

Camels eat the leaves of the above three trees in the 
jungle; they are largely planted along road-sides or canals. 
Shisham and toot are supposed by camelmen to be the cause 
of a kind of rheumatism of the shoulder, called Akr; especi- 
ally is the former blamed in Marci: and April, when the 
young shoots are greatly relished by camels. 


Camel-thorn, Alhagi maurorum, Desv.—Vernacular : Punjab and 

- Frontier, Juan, jowassa, tandai, zoz, zozan; in Sinde, kandéra. 
Very good in the hot weather, but dries up quickly when the 
cold season comes on. A.small plant, with oval leaves and 
long slender thorns. Less important in India than in Afghani- 
stan and Pishin valley. 


Melia azadirachta, Linn. — Vernacular: Nim. Found in the 
South-eastern part of the Punjab, also in Meerut and Agra, 
in the valley of the Luni river in Rajputana, and in Sinde. 
A very important cold-weather tree, as it remains green then. 


Acacia leucophlea, Willd.—Vernacular : Reru. Found in South- 
- eastern Punjab. Like Kekur, but its bark is greenish and its 
thorns are dark-brown. 


Tribulus.—Vernacular : Bakra or Gokru. A_ grass eaten by 
camels after the rains. Has a wide distribution in the Punjab. 
It has short, strong thorns. 


Mango.—Vernacular: Am. Common only in the Southern and 
Eastern parts of the Indian camel-country. 


Various other trees, such as Ganger, resembling ber, but without 
thorns; Arni, in Lahore and the South-east; camels also relish 
Peepul and Bunyan leaves (Ficus religiosa and indica), but 
these trees are generally preserved for the sake of the shade 
they give, whilst the former is sacred to Hindus. 


Where one finds ranges of stony hills, such as the Salt Range, the 
North-west Frontier hills, and the foothills of the Himalayas, one finds 
another set of camel-grazing bushes; the following lst is of the principal 
ones, and contains also plants found in the cultivated valleys broken by 
nullahs, characteristic of the Northern Punjab and Frontier Province :— 


(1). 


(2). 


Acacia modesta, Wall. — Vernacular: Phulai (Punjabi); pilosa 
(Pushtu). This tree forms the backbone of hot weather 
grazing among the stony hills, though it soon dries up in 
the cold weather. Its yellow blossoms appear in April, and 
the best months for phulai are April, May, July, August, and 
September. It is important to know that a rakh almost en- 
tirely composed of phulai makes very poor grazing in the cold 
weather. 


Wild Olive. Olea cuspidata, Wall. — Known in the Punjab as 
Kao; on the frontier, khwan or zaitun. Being evergreen, it 
provides grazing in the stony hills in the cold weather, although 
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better in the hot season. Its distribution in any district is 
somewhat irregular; this may be partly because its wood is 
tough and useful for many purposes, and kao is therefore 
preyed upon a good deal by zamindars, and the grazing from 
the camel-owner’s standpoint suffers. The branches are also 
cut as fodder for cattle and buffaloes. 


(3). Gymnosporia spinosa, Hf. — Vernacular : Kander, photaki (Pun-— 
jabi, zaral (Pushtu). An evergreen, characterised by the 
abundance of its long thorns, which are reddish in colour. 
Best months: April, May, August, September. 


(4). ‘‘ Garinda.’’—This is the vernacular name. The scientific one is 
Carissa diffusa, Rox. It is evergreen, and flowers in April 
and May and has red berries. Its leaves are liked by camels, 
but, unfortunately, it is provided with enormous tough thorns, 
often four inches in length, and very sharp; and in any 
grazing-ground where there is much Garinda a large number 
of camels are lamed by these huge thorns puncturing the foot; 
sometimes ‘‘ blood-poisoning ’’ supervenes with fatal results. 
Some of the rakhs in the foot-hills below Tret are rendered 
unfit for camel-grazing on this account. 


(5). Zizyphus nummalaria (malla, choti ber), occurs alike on hill and 


plain, and has already been described amongst the desert- 
plants. 


(6). Reptonia buxifolia, A.—Vernacular: Gurgura. <A thorny ever- 
green, with oval leaves. The terminus of each twig is a 
thorn. 


(7). Acacia catechu, Willd. — Vernacular: Khair. Resembles jhand 
(Prosopis), and has short, curved thorns. 


(8). Zhistles.—The principal one is ‘‘ Poli.’’ Grows as a weed, both 
in cultivated and waste lands. Is best in June, when other 
grazing is drying up just before the monsoon. Camels may 
graze it at this time; or it may be collected and fed to 


camels when weeded from wheat-fields in December and 
January. 


(9). Various other plants and bushes, such as ‘‘ kohir’’; ‘‘ jalader’’; 
‘* panir-ak’’ or sonchal, a cold weather ‘‘ mallow’’ of the fron- 
tier province (Malva parviflora, L.); and ‘‘ tinani,’? a plant 
which springs up in the monsoon rains. In the North-west 


ees hills a kind of saltbush is found, known as Pahari 
ana. 


In the salt water swamps (Khara), along the edge of the sea from 
Karachi to Kathiawar, the Mangrove (Avicennia officinalis, Linn) is grazed 
for the six hottest months in the year by camels of the central part of 
the Indus Delta. They wade into the water to graze it, sometimes swim- 
ming from place to place. At Karachi, Mangrove is sometimes cut and 
fed green to camels. Its Sindhi name is ‘“‘ timbr.”’ 


GRAZING IN BALUCHISTAN. 


Some of the bushes, &c., which camels browse on are identical with 
Indian ones described; thus, in the hills are found Acacia modesta 
(‘‘ pilosa ’’), wild olive, Zizyphus nummalaria, and pahari Lana; in the nul- 
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lahs, dwarf Tamarisk; in the ‘‘ Dashts”’ of Quetta and Pishin, Tamarisk, 
salt-worts (‘‘zamai’”’), also a plant called Mangli with a yellow flower, 
camel-thorn in April, May, and June; and grasses after rain. At Sibi 
one finds Acacia arabica, A. modesta, Zizyphus jujuba, &c. 


In the Dagh, besides Jil (Indigofera), Phog (Calligonum), camel- 
thorn (‘‘shutar-khar’’ or ‘‘shinz’’), and = grasses, camels graze the 
following :— 


Taghaz, like Khar Lana (saltwort), but the jointed stalks 
are far more slender and the plant is larger. 


Naurunk has some resemblance to Lani, but its cylindrical 
leaves are much more elongated and slender. 


Mughair comes after rain; purple patches on leaves. 
Bershunk, a long, grass-like plant. 


__ Salvadoras are rare. There is a general scarcity of grazing, for 
which scarcity the small native camel is well fitted. 


GRAZING IN AFGHANISTAN. 


Acacias, Zizyphus, Tamarisk, wild olive, Salvadora persica, Shisham, 
Mulberry, camelthorn, and salsolaceous plants are found, as in India. In 
the North, willows are plentiful. Barberry is eaten by camels in the 
south (Lace). In Seistan there are found tamarisk, saltbush, Salvadora, 
camelthorn and Babylonian Willow. 


GRAZING IN SOMALILAND AND JUBALAND. 


There is a close resemblance in the flora of the two countries, and 
also in the rainy seasons. In both, the big rains usually begin in April 
and continue more or less over several months; the small rains start in 
or about October or November, and last a month or so. Good grazing 
is almost universal during or after either of these rains, but the ‘‘ thin ”’ 
time for camels is from January to April, when, in the interior, the scrub 
is all dried up, and the camel finds little that is green excepting ‘‘ Garras ”’ 
leaves and ‘‘ Darema” grass, both of which have great resistance against 
drought. Somali camels, during this dry season, have to depend largely on 
partly dried-up grasses. During the hot season of Somaliland, particularly 
from July to October, camels are generally taken far into the interior 
plateau (‘‘ haud ’’) to find the best grazing. In Jubaland the months May 
to August represent the cooler season, and during this period the camels 
are generally able to find water without dependence on permanent wells 
or on the Juba river; with normal “ big ’’ rains there is grazing of the 
best everywhere at this time, and the resting camels frequently go two, 
three, or four weeks without watering. In Somaliland and Jubaland, 
camelmen lead a nomadic life. 


Among the best pasture grasses are :— 
Darema, a strongly drought-resisting grass (Chrysopogon 
auchert), 
Dur, a tall grass (Andropogon syrtocladus and kelleri), 
Dihe (Sporobolus somalensis ). 
Aus adt (Enteropogon ruspolianum, Chiov: ). 
Arab jeb (Pennisatum ortentale, Rich:). 
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The bushes and trees affording grazing to camels are too numerous 
to mention; they include many species of Acacia or Mimosa, such as 
Suk-suk, Gurha, Sirman, lrman, Wadi, Guda, Akhab, and Galool, ‘‘ adad’’ 
(acacia verek), Billeyl, and the ubiquitous ‘‘ khansa’’ (acacia nubica). 
‘* Garras ’’ (Simarubacea, nr irvingia) 1s important as the only green thing 
in the typical landscape in the dry season; the thick, bright green leaves 
of this tree are then eagerly eaten, and, although excellent for native 
camels, cause serious effects in foreign camels imported in the dry seasons. 
‘“Kidthi ’’ (Balanites awyyptiaca, Delile:); ‘‘ gub’’ (Zizyphus or Indian 
Ber), which soon scours camels in this country; a smaller Zizyphus called 
‘‘hamud,’’ found in the Guban; ‘‘ Harig,’’ the Mimosa creeper; Saltbush, 
such as ‘‘ harun’”’ (Sueda fruticosa or Indian Lani) found on the maritime 
plain and coast; ‘‘ Gulan,’”’ like Indian Lana, near Burao and in Gudan 
at Lafarug; Mangrove (‘‘ takai’’) grazed by camels at Kurram, and 
Tamarisk (‘‘ Dohr’’); are also found among many others. Salvadora 
indica (‘‘ Athei’’) is found near Geroke below Lower Sheikh. 


The jungles are composed of such a variety of trees and grasses 
that saltbush is not so necessary as an alternative as in other countries. 
The camels of the Dolbahanta and Habr Yunis are sent twice a year, 
before the rains, to graze on the saltbush ‘‘ gulan’’; Hargeisa camels are 
given rock-salt instead. Ogo camels scour when first brought on to the 
Guban or maritime plain. 


The green ‘‘ Armo’’ creeper is not eaten by camels. 


In Somaliland, but not in Jubaland, a poisonous Euphorbia called 
‘‘ Irgin ’’ causes loss in imported camels from the Haud. In Jubaland, 
a creeper with fleshy four-sided stems and called ‘‘ Ganugui’”’ (Cucuwr- 
bitacea sp:) is suspected of causing sore throat and enteritis in imported 
camels. 


GRAZING IN EGYPT AND THE SUDAN. 


In the Delta and along the irrigated strips by the banks of the 
Nile Berseem (clover) is one of the principal crops, and affords the camels 
good grazing to the end of the spring; it is also cut and fed green to 
camels. It is best to bring animals on to it gradually or it causes 
diarrhea. “The practice of grazing camels in Berseem fields results in 
occasional outbreaks of Verminous Bronchitis, due to a worm ingested 
with the herbage; the season for this is soon after the berseem -has 
received its last watering (Piot). 


The plants and trees on which camels graze and browse in Egypt 
and the Sudan resemble those of India and include many Acacias :— 


Mimosa (Acacia arabica). Vernacular: ‘‘ Nawaith’’ or 
** Sunt.’”’ 


Acacia verek (‘‘ hashab ’’). 
do. nubica (‘ laot ’’). 
do. melliflora (‘‘ kittr ’’). 
Camel-thorn (‘‘ Agoos’’), and Capparis aphylla (‘‘ Tundup’’), and 
Tamarisk occur, as in India. 
There are also :— 
Mimosa creeper (Merremia pedata, Hall), or ‘“‘ ba naibh.” 
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Hali lags, a salty ground creeper. 

Shoosh, a jointed grass. 

Aaquaid, a plant found in the beds of dry nullahs. 
Saumur,-in the Handub jungle, without leaves or thorns. 
Halfa grass (Stipa tenacissima), in the deserts. 

Sainouth, like privet. 

El loubh (Dactyloctenium grass). 

Sabas and tress, grasses of the Sudan. 


Sudanese camels readily eat dried-up grass. 


The above information is culled from various sources, for the author 
has not worked in the Sudan. 


GRAZING IN FRenNcH Nortrs AFRICA. 


Camels are said to feed in the jungles and deserts upon :— 


El Guetaf, a Chenopodium, Atriplex alimus. 

Alfa or Halfa grass (Stipa tenacissima, the Esparto grass), 
which is only relished when everything else is withered. 

El Djefen (Wild Radish). 

Zeboudje (Wild Olive). 

Es Sadra (Wild Jujube or Zizyphus). 

Et-tharaf (Tamarisk). : 

Korchef (Wild Artichoke). 

Ziz (Rosemary). 

Zetem (Broom). 

Diel, only eaten when below 18 ins. in height. 

Drin and Bugriba, grasses. 


THe GrRazinc 1n AstA Minor, ARABIA, AND PALESTINE. 


Camel-thorn (Alhagi maurorum) is found in the first two; Salvadoras 
(Rakh) in Palestine and Arabia; Capparis, Zizyphus, Acacias, Tamarisk, 
and Salt-bushes in all. 


GRAZING IN AUSTRALIA. 


In Australia, as elsewhere, camels do best when the nature of the 
grazing is changed periodically by moving to fresh country. Camels in 
Australia graze at night when on a journey (because of the difficulty in 
finding the tracks at night); this is made possible by the absence of 
formidable wild beasts and of thieving natives. The camel is hobbled when 
turned out to graze. It is best to get to camp before dark, so as to see 
that no poisonous plants are about where the grazing is. 


Camel grazing plants in Australia include Bluebush (like a blue 
edition of ‘‘lami’’); saltbush; the Acacias ‘‘ Mulga”’ and Wattle; sam- 
phire; peach-tree; native poplar (Codonocarpus cotinifolius); scarlet desert- 
pea; and magenta-coloured Vetch. 


The necessity for periodical changes from Mulga scrub to saltbush 
has been found in Australia; these two are the backbone of the grazing for 
camels. Camels do not eat Spinifex. 


Poisonous plants are more dangerous in Australia than in other 
camel countries. 


a 
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GENERAL Notes oN GRAZING. 


The camel is generally a bush feeder, but most will eat grass in 
the rainy season when it is young and succulent. The riverine camel does 
not eat old dry grass, except certain species of Tribulus; the desert camel 
is less particular, and the Somali and Sudanese camels eat it freely, and 
in Somaliland the grasses are as important a constituent of the jungle from 
the camelman’s standpoint as the bushes. 

The amount of grazing required for a resting camel depends, of 
course, on the density of the jungle; but a jungle in which all parts are 
accessible and in which the grazing bushes are only a few yards apart from 
one another is generally found sufficient, in India, to support a camel for 
a year on every ten acres, whilst 15 or 20 acres are allowed for a female 
and its calf. These figures are arbitrary, but the amount of damage done 
to the jungle in one year will be inconsiderable. Of course, in the open 
jungles and deserts the area necessary per camel is much greater. 


Camels do a certain amount of damage to a forest, and it is 
generally necessary to close one-half or two-thirds of its grazing area every 
year to prevent deterioration, one-half or one-third being left open to 
camel-grazing every year. In the rainy season the camel’s large, flat feet 
stamp down the grass a good deal, and he eats it when it is green and 
full of moisture. He breaks off the young green shoots of trees, thorns, 
leaves and all, and he checks their growth to some extent. Sometimes, 
when a jungle has been well browsed over, the camel-men climb into 
the trees and break down the higher branches so as to bring them into 
the camel’s reach. 


A good permanent grazing ground in the plains must contain a 
variety ot bushes which camels will graze on, must generally have a 
salt-bush bed within a few miles of it, and must not contain more than a 
few biting-flies of any kind, particularly Tabanide (horse-flies or breeze- 
flies), in and after the rainy season. A jungle which is badly infested by 
biting-flies in the hot weather may, however, be a good one to use in 
the cold weather. 


A poor jungle for permanent grazing in the plains is one in which 
the grazing is restricted to one or two varieties of bush, or has a large 
admixture of bushes which camels will not eat, or in which large numbers 
of biting-flies are found. Some of these places, however, may make fair 
temporary grazing grounds for the season in which its few grazing bushes 
are at their best, provided that that season is not one in which biting- 
flies are prevalent. | 


Among the hills a good grazing-ground is one with a variety of 
camel grazing-bushes, forming a fairly dense jungle; the hills must not be 
too steep, and the grazing must be accessible to the camels without involv- 
ing them in danger of falling. Water must be within a few miles. For 
the cold weather there should be a quantity of evergreens, such as wild 
olive. For the hot weather biting-flies must be scanty, even in the rains. 
If the bushes are situated on almost precipitous hill-sides, or where the 
only foothold is found on the edges of nullahs, the jungle is unsuited to 
camels, as the loss by falls will be considerable; so also will it be if the 
hills are of soft crumbling rock which gives way under the animals feet 
when standing near the edge of a nullah (instance, the Pabbi hills in 
Gujrat district, Punjab). A too great amount of Garinda is also bad, 
as it causes much trouble and occasional fatalities from punctured foot. 


~ 
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A considerable quantity of the poisonous Oleander may be present in 
the nullahs without seriously affecting the jungle as a camel grazing-ground 
for hill-camels. As a rule, hill-grazing does not need to be supplemented 
by salt-worts. 


An occasional change of pasturage is always a good thing for camels. 


In Somaliland, it is a useful practice to ‘‘ zariba”’ off an area of 
jungle at the small stations for the use of Government camels on tour. 


Drought or locusts cause a great deal of temporary damage to grazing 
grounds, 


There are some plants common in camel-countries but never grazed 
on by camels; to the uninitiated they may give an appearance of fairly 
luxuriant vegetation in places where, in reality, a camel would starve. 
They include :— 


Bui, in the arid plains of the Central and Southern Punjab and 
Sinde. 


Sona, a similar plant in Somaliland. 


Saccharum sara, Rox; (Punjabi, ‘‘ Sarkanda’’). This is common 
in the deserted beds of rivers which have changed their 
course and in the deserts adjoining the rivers above flood- 
level. 


Dodonea burmanniana, in hill-grazing grounds of India and 
Baluchistan, and called ‘‘ Sanatha.”’ 


Adhatoda vasica, Nees: In ari are grounds of India and 
Afghanistan, and called ‘‘ Bahekur.”’ 


Peganum harmala, Linn: A plant found in hill and plain in 
Asia and Africa, and known as “ harmal,”’ 


Calotropis procera, Ait: The Sodom apple or Milk-bush; when 
camels push their heads among its branches their eyes some- 
times become badly inflamed by contact with the milky 
sap of this plant. Vernacular names: Ak or Mudar (India) ; 
Ushar (Sudan); Boh (Somali); and Kharak (Persia). 


Jungli gulab, common in Baluchistan, between Mastung and 
Nushki. 


Euphorbias and Cacti (the latter called ‘‘tui’’ in Sinde and 
Hassadan in Somaliland). 


Armo creeper in Somaliland. 


As a rule, a camel grazes best in the country in which he is reared ; 
but if an adult camel is imported into a district containing a different 
vegetation to that of his native jungles he will gradually accustom himself 
to the change, though this may not be until after several months, during 
which condition is sometimes lost. In importing camels for immediate 
work, therefore, it is important to do so from a part of the country with 
similar grazing. Plains camels imported into hilly jungles also take time 
to get used to climbing, and are at first by no means sure-footed; their 
mouths often get sore from the hard twigs like those of Acacia modesta, 
and their feet, being soft, are liable to injury from the stones. Camels 
imported into sandy areas from Riverine or stony districts are liable to 
ingest sand when grazing; this may give rise to sand-colic. 
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Poisonous plants are sometimes met with in the grazing-ground, 
but one generally finds that local camels instinctively avoid them. On the 
other hand, imported camels sometimes get poisoned by them. Oleander is 
perhaps the most important poison plant found in grazing-grounds, as it 
occurs in the water-courses and nullahs of hill-grazing-grounds in most 
camel-countries; it has a very bitter and disagreable taste and camels 
do not willingly touch it, but a hungry camel without experience of it 
may take enough to poison himself when his mouth is full of other leaves, 
which disguise the taste of the Oleander to some extent. The same may 
be said of most of the poisonous plants from which losses have been 
experienced. 


The whole subject of vegetable poisoning is treated on in the 
veterinary part of the book; but it is appropriate to give here a list of 
the poisonous or reputed poisonous plants found in grazing-grounds and 
which camels are liable to eat.. The following are the most important :— 


(1). Oleander (Nerium odorum, Soland ). 

(2). Box (Buzus semper virens). 

(3). Spurge-laurel (Daphne oleoides, Schreb:). 

(4). Euphorbias (example: ‘‘ Zrgin’’ in Somaliland). 
(5). Datura stramonium L. (‘‘ thorn-apple’’). 


(6). Certain plants in Somaliland poisonous to animals not used to 
them, but not to acclimatised camels. 


(7). Poison plants of the Australian bush. 


In countries where camels under loads are not roped together, but 
driven along in flocks, they pick up a certain amount of grazing as they 
go along under their loads. When camels are worked in Indian file, it 
is the usual custom to send the camels out to graze soon after their arrival 
at the day’s halting-place; this is usually about 8 or 9 a.m. in India. 
The animals are rested about an hour first, whilst the men prepare and 
eat their own meals; during this hour the saddles are left on the camels 
and are only taken off just before the camels start out to the grazing. 
When the camels are sent out at once after unloading, they wear their 
saddles on the grazing-ground. ‘There is a widespread belief that a 
camel which has just arrived hot from a journey will get certain nervous 
affections if his saddle is removed at once, and there is a good deal of 
sense in this; and, of course, the too prompt relief of pressure from 
the back is a common cause of tender backs. 


Resting camels and breeding herds are sent out to graze soon after 
daybreak in India; but in Somaliland and Algeria the dew in the early 
morning is considered to be harmful, because the camels are grass feeders ; 
bush-browsers come to no harm by the practice. 


On arrival at the grazing ground nose-ropes are detached and the 
camels are free. Sometimes lazy camelmen, working for someone else, will 
tie up the animal and indulge in a siesta in the shade; and another trick 
is to tie up a foreleg after the manner of a Rarey strap to prevent the 
camel from going inconveniently far away. Anyone who follows camels 
when grazing will be surprised at the distance they will cover; they 
do not remain long at one bush, and are continually on the move, taking 
several mouthfuls here and several there. The number of men required 
to shepherd camels on the grazing-ground depends on the nature of the 
country; when the jungle is dense and in level country, one man can look 
after 7 or 8 camels; in an open scrub, he could manage ten or twelve; 


ra 
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in the hills he can manage about ten by watching them from an eminence. 
Hired men, however, will only tend satisfactorily about three-fourths of the 
numbers stated. 


During the hot weather in the terrific heat of midday, from about 
noon to two-thirty, the camel does not graze much, but sits in the shade 
and chews the cud. At this season camels often return from the grazing- 
ground damp with sweat, especially the Riverine and Hill camels. 


A careful camelman can to a large extent prevent his animals from 
venturing on to dangerous or treacherous places where they may fall; a 
camel will plant his forefeet on the edge of a nullah and crane over to 
reach some tempting morsel growing from the side of a ravine, and if 
he overbalances or if the ground gives way under his enormous weight 
down he goes, often either to fracture a bone or to be killed outright. 
It is on the grazing-ground, too, that a good camelman notices the first 
Signs of sickness in a camel, because grazing requires a certain amount of 
effort, and an animal which is ‘off colour’ will show it by refusal of 
or lack of enthusiasm for his grazing, although on his return he may 
finish up a ration of grain just like any healthy animal. 


Camels receiving no ration require at least six hours grazing, unless 
the jungle is very good, and this is exclusive of any time spent resting 
in the shade in the hot weather. 


They are usually brought back to the village or camp before sunset, 
watering either on the way or on arrival. If rations are given they may 
return a little earlier to receive them. 


When the ground is wet and slippery after rain the carels are not 


sent out until the sun has dried it, otherwise they are liable to slip and 


injure themselves. 


Some camels have the bad habit of straying on the grazing-ground, 
and these should wear a bell on their necks. In some level places, as in 
Multan and Jhang districts in the Punjab, clumsy hobbles connected by 
a chain and furnished with a lock and key are placed on the forelegs above 
the fetlocks; these prevent straying and camel-stealing, leaving the animal 
enough play to take short strides; but, of course, they would be quite 
unsuitable for any thing but a dead level plain. 


Grazing at night as well as day is practised in some parts of the 
Sind Sagar Doab and Dera Ghazi Khan district of the Punjab. In 
Australia, grazing at night is the rule when on a journey, because some 
of the tracks in that country are unsuitable for night marching. 


Lost camels have a strong homing instinct, although that does not 
apply to temporary camps; in Australia a camel lost in 1896 at Coolgardie 
turned up at his old headquarters at Lake Phillipson, 1000 miles away, 
in 1897. My own experience is that a camel will find his way back to 
a camp where he has received rations, but not otherwise. 


GREEN-STUFF FED TO CAMELS. 


This is an important class of fodder, as it enables a camel to do 
work and keep fit without much time on the grazing-ground. Green 
forage is very useful in picking up the strength of sick or debilitated 
animals, which at the proper season should be sent to the neighhourhood 
where, as the case may be, the crop is grown or the plant found. It is 
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desirable that the veterinary man who has to work with camels should 
know the resources of his country in this respect. 


Many of the forage crops used for camels are Leguminous plants; 
for the first few days these must be fed sparingly, or the sudden change 
of diet may cause indigestion with tympany or diarrhoea. Sometimes 
the standing crop is fed off by the camels, but more often sufficient for 
the day is cut every morning and brought in on camels, one easily carrying 
the ration for 12 others. 


The following are the principal forage crops fed green to camels in 
India :— 


(1). Phaseolus aconitifolius, Jacg.—Vernacular: Moth. A Legumen, 
ready for camels in October and early November. It is 
often sown with millet or other kharif crops. 


(2). Phaseolus mungo, Linn.—Vernacular: Mung. Exactly the same 
remarks apply to this. Sometimes moth and mung are sown 
together. 


(3). Cyamopses psoralioides, D.C., ‘‘ Cluster-bean.’’ — Vernacular : 
Gwara. A legumen important in the south-eastern Punjab 
and Sinde. Fed green in October and November. 


(4). A Trifolium.—Vernacular : Shaftal. A clover used in Peshawur 
district in April and May, after the taramira is finished. 


(5). Melidlotus parviflora, Desf.—Vernacular : Sainji. Another Legu- 
men found in the districts of Lahore and Gujranwala. It is 
grown among wheat, and is fed in April to camels. 


(6). Brassica eruca, Linn.—Vernacular: Punjab, Taramira; Sinde, 
Jambu. A kind of mustard. Grown largely as a winter crop 
in arid districts, and is often found wild on waste areas. It 
is more easily obtainable in the North Punjab than the South. 
It is often sown with other rabi crops, such as gram, and. 
the yield depends largely on the amount of rain falling about 
Christmas time. It is ready in January and February, and 
may be grazed off the fields or cut and fed green. It lasts 
until about the end of March, and so tides over the ‘‘ thin- 
nest ’’’ portion of the year. From taramira, an important 
bitter-bland oil is extracted, used in veterinary medicine and 
particularly for camels; externally, it is a good dressing for 
mange; internally, native owners use it as a restorative or 
tonic for camels. One of the reasons for the efficiency of the 
oil as a mange-dressing is that only I14lb. are necessary to 
dress the whole body of a camel. 


(7). Brassica campestris, Linn. Indian colza.—Vernacular : Sarson. 
Ready as green meat in February, but sparingly used for 
camels, which soon get tired of it. 


(8). Green gram, green wheat, and green barley, especially the two 
former, are sometimes fed to camels during the last months 
of the cold weather up to April to help to tide the animals 
over until the spring. 


(9). Lathyrus Sativus, the ‘‘ Muttur ” pea (kasari dal, Sinde; Chural, 
Punjabi;) is fed green to Riverine camels in Upper Sinde 


for two months (February and March). No poisoning results 
from this. 
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(10). Turnips (‘‘Shaljum’’). Are given during the latter half of the 
cold weather to working camels in and near irrigated country. 
They are not sliced, but given whole. Slicing is recommended. 


Green jowari and bajra (millets) are not used for camels, as there 
is nearly always plenty of other keep at the time when they are ready. 
But grazing camels sometimes trespass into the crops, and, in the case of 
jowari (Sorghum vulgare) camels have been poisoned in this way; because 
in bad alee seasons when the jowari dries up before ripening the 
stunted crop contains a great deal of prussic acid. Green maize was used 
in Egypt in the Great War. 


There are other kinds of green stuff fed to camels besites the forage 
crops. These are :— 


(11). Cut grass; although in India only useful when very succulent 
in the middle of the rain? season; in Somaliland, the native 
camel eats partially dried up grass cut for him. 


(12). Cut branches of trees, such as mango, neem, banyan, shisham, 
tamarisk, and many others. 


(13). Weeds from fields; examples in India (a) Itsitt (Baerhaavia dif- 
fusa, LIinn:), a weed found in Jowari fields in the monsoon 
season and which camelmen feed sparingly at first,’ as a 
large quantity given as a sudden change upsets the animals. 
(b) Poli, described on p. 67. (c) Tandla, a field-weed, August 
and September. (d) Maina (Medicago denticulata, Willd: ), 
a leguminous weed found in April in the Central Punjab. 


(14). Weeds from gardens. Camelmen sometimes buy these from 
gardeners in cantonments, but it is a most dangerous practice, 
and on several occasions I have known a number of camels to 
be fatally poisoned by them. 


(15). Mangrove (‘‘timbr’’), cut from the swamps, is sold in the 
bazaars in Karachi as camel-fodder; it is the staple diet of 
working camels coming into the town. Camels must be accus- 
tomed gradually to this diet, otherwise they get indigestion 
and diarrhcea. 


(16). After picking is finished in the cotton-fields, camels in Sinde 
are turned into the crop in February to eat what remains of 
the leaves of the plant. 


(17). The pods of Acacia Arabica are picked and fed to camels in 
Upper Sinde. Care must be taken that the pods are healthy 
and not affected by ‘ Rati,” a red fungus which sometimes 
poisons camels fed on it, causing symptoms of blindness. 


In other camel-countries camel-feeding is a less complicated business 
than in India. In Somaliland and Jubaland there are no forage crops 
for camels. 


In Egypt the ‘“ Berseem”’ (Trifolium alexandrinum), a clover, is 
grown extensively on the irrigated land, and is the principal green 
feed from February to the end of the spring; it must be fed cautiously 
at first, so as not to produce indigestion or excessive diarrhea. The 
Berseem season is the camel’s chance of pulling himself together for the 
year, in Egypt. The ration is from 50 to 120lb. 
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DRY FODDER FOR CAMELS. - 


A continuous diet of dry food renders the camel lable to indigestion 
and to skin disease, but, in fact, more of it is required than is generally 
available to keep him going for long. Dry forage should, therefore, be 
regarded as an adjunct to grazing when circumstances make it difficult 
for the animal to fill himself by the latter alone; dry fodder alone cannot 
be considered a good diet for camels. 


This class of fodders includes chopped straw, the sun-dried culms 
and leaves of certain Leguminous forage-crops, and the sun-dried leaves 
of trees and bushes. Of these, chopped wheat straw is known in India 
as ‘‘ white’ or ‘‘ chitta’’? bhusa; chopped barley straw (‘‘tibben’’) is 
largely used in other camel countries. It is given in addition to some 
grazing or a grain ration. Few camels will eat chopped wheat straw; the 
camel sae to be used to it from his early working days or he does not 
take to it at all. In Algeria, Egypt, Asia Minor, and Mesopotamia 
‘‘ 'Tibben’’ is the staple dry fodder for camels; and Somali camels will 
eat tibben even when they have never seen it before. ‘The Indian Govern- 
ment fixed its fodder ration for camels in the proportion of two-thirds 
white bhusa to one-third missa bhusa; the result was bad, and little atten- 
tion is given to the order by those who desire to do the best by their 
animals; I have frequently seen Government camels sitting in front of a 
heap of wheat-chaff, the remains of the mixed ration from which they 
had picked every particle of missa bhusa, looking about for something 
fit to eat; some subordinates must have reaped a great harvest on the 
leavings. I have never known Indian camels to thrive on this ration, 
and as they do not eat half of it there is no need for surprise. It is 
now fully appreciated by Government that white bhusa is unsuitable for 
Indian camels; the difficulty is to get enough Missa bhusa to replace it 
with. <As a choice of two evils, it is better to give the missa bhusa only 
up to the money value of the combined ration than to give the combined 
ration itself; for the camel will finish up the former, whilst he will only 
eat less than half of the latter. I have, however, known sick camels to 
eat chopped wheat-straw, although, on recovery, they would not look at it. 
The Brahui camel will eat it, but not eagerly. 


The Leguminous forage-crops, well harvested and stored, make the 
best all-round dry fodder for camels. In India this fodder is called Missa 
Bhusa when obtained from Phaseolus (Moth and Mung), and is widely 
used from November through the cold weather. In barren parts of 
Rajputana and the S.E. Punjab camels rely chiefly on this in the cold 
weather, and it takes from 30 to 35lb. per diem to keep the camel fit. 
Further north the Missabhusa is still widely used, but there is generally 
a greater choice of cold weather grazing, so that the ration of Bhusa is 
seldom a full one. In India the supply of Missa Bhusa is by no means 
equal to the demand; it depends on good Monsoon rains. When the 
bhusa is neither well saved nor stored in such a way as to keep it dry, 
it becomes mouldy and dusty; whilst even if it is well stored it becomes 
rather unpalatable when it is more than 6 months old. It is essentially 
a winter feed, and being rich in nitrogenous matter is particularly suitable 
for camels which have to face severe cold in winter after a summer of 
extreme heat. Camel-men generally prefer the bhusa of Moth to that of 
Mung, but both are excellent. 


Other Legumens are also used for making Bhusa for camels. Channa 
Bhusa, widely used in Gram districts, such as Shahpur, Punjab, and con- 
sisting of the crushed culms of Gram remaining after the grain has been 
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trodden out by cattle, is a good feed and often cheaper than Moth Bhusa. 
When the Monsoon fails, the supply runs short. It is noticeable that 
camels from Channa districts require extra care in ageing, as the teeth 
wear down more quickly than usual when they have had a lot of Channa 
Bhusa feeding. 


Guar Bhusa is sometimes used in the S.E. Punjab, consisting of 
the trodden culms of the Cluster-bean (Cyamopses psoralioides). Camel- 
men who use it say that it is not a good thing to give it day after day, 
as it is very heating. I have had no experience of it. It is made in 
November and December. 


‘‘ Dries,’” a clover-hay, is given to camels in Egypt. 


The stalks of Millet (‘‘ Jowari’’ or ‘‘ Cheri’? and Bagra, in 
India; ‘‘ dhoura,’’ in Egypt; ‘‘ Matama,’’ in Jubaland) well dried and 
chopped into very small pieces are used for camels in the desert tracts 
such as Hissar, Rohtak and Sinde, in India, where the chop is called 
Karbi or Karrab; it is chiefly fed to cattle; in famine years, however, 
and mixed with Malla leaves Karbi affords sustenance for camels. It is 
used at Aden, but it is poor stuff for camels. 


Taramira Palyat is also occasionally used; it consists of the dry 
culms and heads of Brassica eruca after the seeds have been expressed. 
It is very liable to mould, and requires good storage. I have seen it fed 
to camels about cantonments, but I do not like it, and believe it sometimes 
causes Enteritis, perhaps owing to the moulds on it. 


The dried leaves of Malla (Zizyphus nummalaria) are made use of 
in places where the desert is covered with the bush almost to the exclusion 
of any other, as in parts of the S.E. Punjab. The bushes are cut in 
November and December, and left to dry in the sun for a few days. 
They are then beaten with sticks so that the leaves fall off; these are 
stored for use in the cold weather and are known as ‘‘ Pala ’’; when given 
Pala is usually mixed with missa bhusa. It will keep 12 months if well 
saved. 


On the roads to Hill-stations the leaves of trees are sold to camel 
owners under the name of ‘ Pathri.’’ 


In Afghanistan the camel-thorn (Alhayi maurorum) is harvested in 
October and November, and used as dry fodder for camels. 


The flowers of the Saltbush Gora Lana, beaten off the bushes with 
sticks in October and November, are also stored for feed in the winter 
in Multan and Muzzafargarh. 


Hay is used in Zoological Gardens for show camels ; the animals 
readily eat it, long or chaffed. It is also useful for camels on board ship, 
as it compresses easily. The ration would be 20 or 25lb. 


For a working camel which has no chance of grazing either 50 to 
60lb. of Tibben, or 301b. of Missa bhusa, with 4lb. of grain, is required. 
A working camel which gets, say, four hours fair grazing in the cool hours, 
will require about :— 


Chopped barley straw .................:00068. 15 lb. 
GYAN (cas ouion eck gdan th ola autadint Hoe coats 4 |b. 
or 
Missa DAUSax nctaeckecAcaecatetveseaericaccee, 10 lb 


GQTAII ceeds nda tester acusccouitenwacee dene snless 3 1b. 
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If full time is given for grazing no fodder is necessary, but it is 
best to give a little grain if the camel is working. Zoo camels, which do 
no work, do well on about 20lb. of hay with some corn in the winter. 


Bhusa should be put before the camels on a blanket or a feeding 
mat to prevent waste, and to stop the animals from getting sand with 
their food. The common practice of feeding several camels from one 
blanket, the camels sitting in a circle, heads inwards, is a very convenient 
one, but bullies should be fed separately. Single camels may be fed out 
of wooden boxes. 


GRAINS AND OTHER CONCENTRATED FOODS. 


A small ration of Pulse or corn given in the evening is a great aid 
to hard-worked camels, and beneficially affects their marching powers. 
Grain, however, being a concentrated food, cannot be made to take the 
place of fodder, for the digestive functions of ruminants require that a 
bulk of food must be eaten for their proper performance; grain is there- 
fore an adjunct to grazing or to fodder, either of which can give the 
necessary bulk. When camels are made to work without getting enough 
grazing or fodder, a cruel state of things which sudden emergencies in 
war may render unavoidable, it is not advisable to increase the grain 
ration beyond a daily ration of 8lb. 


The grain frequently fed to camels is that of gram, millet, and 
barley; whilst the following are also occasionally used :—Mote, Mung, 
Oats, Taramira Seeds, Crushed Beans, Guar, Maize, Crushed Wheat and 
Cotton Seed. 


Grain given for the first time after a long interval. should be 
sparingly fed at first so as not to upset the digestion. 


Camels which are not used to grain generally require several days 
-of hand-feeding before they really seem to care for it; but once the taste 
is acquired the camel shows by his eagerness for it that he prefers it 
to any other constituent of his daily feed; even when he is sick it is 
generally the last thing he will refuse to eat. A camel used to Gram does 
not take kindly to Millet at first; but, by giving him Gram and Millet 
mixed for a few days, and gradually increasing the Millet at the expense 
of the Gram until the grain ration is of millet only, the camel will quickly 
acquire the taste for Millet. Other substitutions of grain may be done 
in a similar way. If a camel has never had any grain in his life and 
takes no notice of it when placed before him a handful thrown into his 
mouth now and then will help to arouse his appreciation of it. 


It is not a common custom of native camel-owners in India to give 
any grain to their camels; this is because of the expense involved, not 
because they do not realise that it is good for the camel; and the only 
exceptions to this rule that I have met with in India are camel-men 
working in cities or hill-stations, and a few others who have a real 
affection for their animals. 


Camels working on Government duty in India, however, often receive 
a ration of Gram, and there is no doubt whatever that it is a most suitable 
grain for camels, that it does them a lot of good and gives them greater 
stamina. Camel-men employed on Government duty, or on active service, 
are subject to orders, and are unable to devote the same time to grazing 
their animals as they would if they were working for themselves, and 
the Gram ration helps to prevent the evil effects of this restriction. 
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The amount of Gram given to baggagers varies from 2lb. to 8lb. 
according to the time, if any, available for grazing and the severity or 
otherwise of the work;. under active service conditions 12lb. have been 
given, but I think this is too much for a baggager; Gram is a pulse, 
and there is a limit to the amount which it is advisable to give. I place 
the limit at 8lb. under any circumstances, excepting that Riding-camels 
doing hard work may, with advantage, receive from 8 to 12lb. 


Gram is generally given uncrushed and unsoaked;s but it is an 
advantage to have it crushed, for some camels receiving uncrushed Gram 
pass a considerable amount of it in their dung. I have had much oppor- 
tunity of testing the results of crushing and soaking Gram, and I consider 
that the order of merit is as follows :— 


1.—Crushed dry Gram. 
2.—Uncrushed Gram which has been soaked. 


3.—Uncrushed dry Gram. 


Crushed Gram should not be soaked, but I am sure that it is an 
advantage to soak Gram when crushing cannot be carried out; it prevents 
bolting, and the animal masticates his grain much more thoroughly. 


Gram is usually given in one feed in the evening, when the camels 
have come in from grazing. <A blanket or feeding-mat should be used; 
separate feeding is best, although a number of camels may be fed from 
one blanket, as with fodder; but it is very important always to feed 
greedy camels and bullies separately, or they will get more than their 
share. Eager camels sometimes choke themselves with Gram; to prevent 
this happening camels which bolt their ration should have the Gram doled 
out to them in handfuls. When camels arrive in camp very hungry after 
a long trek in the daytime it is necessary to feed the Gram to them 
separately, or in batches of not more than three to each blanket. As 
a rule it is unwise to feed Gram on an empty stomach or soon after 
quenching a long thirst, as it is a cause of ‘‘ mad staggers.”’ 


Millet is used for camels in Egypt, Arabia, and Jubaland. It is 
very hard and not so sustaining as Gram, and is given whole. In Egypt 
it is called Dhoura; in Jubaland, Matama; and in India, Jowari and Bajra. 
It is masticated and digested best when soaked. The general opinion of 
experienced men is, that when good Gram is obtainable, Millet is an 
inferior feed to it. Millet has been used a great deal in Somaliland cam- 
paigns. The ration of Millet for working Somali, Arab, or Abyssinian 
baggage-camels is 4lb.; for working riding-camels, 10lb. Somali camels 
fed on grain are said to require watering more often than those on grazing 
only; probably the reason is that the former do not often get enough time 
to graze, and not that the grain itself causes thirst. 


Barley is unsuitable for camels unless it is crushed or parched. 
Crushed barley may be used advantageously with Gram in the proportion 
of one-third of the former to two-thirds of the latter. Crushed barley 
is given to riding camels in quantities up to 7lb. per diem. Barley meal 
is used in French North Africa, Egypt, Asia Minor, and Mesopotamia as 
a feed for camels; from 2 to 7lb. of it, sometimes mixed with crushed 
dates and camel’s milk, is made into dough-balls with water and given 
to the camel. 


Mote (Phaseolus aconitifolius) is an Indian pulse of great fattening 
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value, used by owners of camels in which a special pride is taken. Mung 
and Guar are similar Legumens. 


Oats, particularly crushed oats, are used in small quantities (2 or 
3lb. daily) for camels in Zoos. 


Taramira seeds are sometimes fed in India ; but not more than I)b. 
per day of this should be allowed. 


Crushed beans are used in North Africa as a part ration. 


Cotton seed is fed to camels in Sinde, Arabia, and Jubaland, chiefly 
in a mixture with other grain or oil-cake; I consider 3lb. is the maximum 
to give per diem. It should only be used after boiling to soften the husk. 


Maize or Indian corn has been used in Jubaland. It is a very 
wasteful feed unless kibbled or parched, because the whole grain passes 
through in the dung undigested. From 4 to 6 or 8lb. daily have been given. 


Bran is occasionally given in the S.E. Punjab. 


Wheat-flour is used with water to make nutritive balls for camels 
with Gur and Ghee, or with dates and camel’s milk 


Dried dates with the stones crushed are given to support camels on 
long journeys with little or no grazing in the North African deserts and 
Persia; two handfuls may be given. 


Sometimes the salt ration is given with the grain, but more often 
separately. 


Weevils in Gram, India corn, and other grains reduce the nutritive 
value of the grain enormously. 


Along the Persian Gulf Coasts dried fish is sometimes given to camels 
as a concentrated food. 


Oil-cakes can be used; that of Taramira is fed in Sinde; that of 
Simsim (‘‘ sarson ’’ or Indian Colza) on the Jubaland coast. The cakes are 
crushed or broken into pieces. Sim-sim oil-cake can be strongly recom- 
mended as a constituent of a mixed ration, say, with cotton-seed, maize 
or Jowari; 3 or 4lb. of oil-cake may be given daily. 


Tonic BALLs oR MASSALAS. 


In every camel-country it is the custom to give occasional tonic balls 
to hard-working camels, especially in the cold season, when the keep is 
poor. There are two kinds, viz., medicinal and restorative. The former 
consists of stimulants and the latter of concentrated food. I have no great 
faith in the value of giving the former as a routine, but many camelmen 
have; but the purely nutritive kind of Massala is good. 


The medicinal balls are given in India two or four times a month 
in the cold weather, and consist of Kali Ziri (Cumin), Kaur or Kutki (a 
bitter tonic), and salt, or similar mixtures. 


The ‘‘ food ’’ massala is a decided help to the camel. The usual 
prescription in India is 1lb. of Gur (coarse brown sugar), llb. Ata (wheat- 
flour), and $lb. Ghee (clarified butter); give half of this quantity on two 
consecutive days. Some camels will eat this mixture from the hand, but 
as a rule it is made up into round balls the size of cricket balls, which 
are thrown into the mouth one at a time, the nose being kept elevated 
until the camel has chewed and swallowed them. 
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In Arabia crushed barley and dried dates with the stones crushed 
are made into balls with water or camel’s milk; dates are used in this way 
also in North Africa. In Algeria balls of wheaten flour, crushed beans 
and crushed barley are given (Carbuccia); in Asia Minor they are made 
of barley-meal dough, 2 or 3lb. every evening, when the snow is on the 
ground (Bliss); in Mesopotamia, according to Williams, 7lb. of this or 
of crushed ‘‘ Backuli ”’ (a large bean) are given daily in the cold weather. 
In Baluchistan, Tate reports that camels are prepared for hard riding by 
giving them mutton; whilst Columbari says that dried fish is used on 
the shores of the Persian Gulf as a camel food. 


. Sct. 

Camel-men say that if salt is withheld from a camel he is liable 
to become affected with abscesses (‘‘ Malli,’? Punjabi). Probably there 
would be a predisposition to local inflammatory troubles in the absence of 
enough salt in the diet. It is not necessary when the camel is on salt- 
bush grazing; but at all other times camels like salt and will eat it neat, 
showing a similar appreciation of it as of the grain allowance. 


The proper allowance is 14 or 2ozs. daily. This may be given mixed 
with the grain daily, or given alone every 3 or 4 days (in which case three 
or four days’ ration, i.e., 44 to 6ozs., is given at once). 


Crushed rock-salt will do and if given alone it is fed on a feeding 
blanket, generally first thing in the morning. If given with the grain it 
is fed in the evening. After eating it the camels often slaver at the mouth | 
and grind their teeth for some time. 


In the Punjab, in the cold season, native owners mix a seed called 
‘‘ Métré ’’ with the salt; it is supposed to be a tonic. 


In Bikanir, Alum, 1 or 2ozs., is given with Gur (l4$lb.) to riding 
camels after a long journey, apparently as a stimulant. It is, I think, 
doubtful whether Alum has that effect, and the practice does not appear 
to be one to imitate. I learn that it was omitted from the ration of 
Bikaniris in the War without untoward results. 


TIMES OF FEEDING. 


Camel-men generally travel from 2 or 3 a.m, to about 8 or 9 a.m.; 
this leaves the day for the camel to graze in; dry fodder or green-stuff may 
be fed at any time convenient, but grain’is fed in the evening. 


When work has to be done in day-time every halt should be made 
an occasion for allowing the camel to pick up something or for giving 
fodder. Thus, in the Bagri country, where Hindu camel-owners often 
come into the towns on business, the camel gets his ration when he is 
waiting in the bazaars for his master to ride him home. 


SPECIMEN RaTIONS WHEN GRAZING 18 Poor orn Not AVAILABLE 
(except where otherwise stated). 


Working Indian or Egyptian Baggagers. 


Gram 6 lb., or, alternatively, 4 Ib. 
Salt 14 ozs. do. 14 ozs. 
Missa _ bhusa 20 |b. do. 30 lb. 
Grazing A little do. None. 

or 
WETTIG: “cite tcceots glerisigchshatern ys tata sincaeeanted eden 8 Ib. 
TAUREN. reieatedtinsaacdostsnlewecethocamnceumenaes 8 to 12 lb. 


GPAZING:. we conninthdedanasuitonides Deneaumncuncaaeton Fair. 
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Indian Baggagers (as under Somaliland conditions). 


GYAN Soi dieor tens bt as tiats ies See tes tana 6 lb 
Pred SS aN Mica ae Det erecta Maan a iaces ania oe 
MAL? 4 ieee eee nde whoeeh cach osgaceneunsn ie ota een eens 
alt: | ictetadatnlOerantiigr antes eneseme teeter: 1} ozs 


Millet, 74lb., may be substituted for the Gram; 
Tibben, 16lb., for the Hay. 


(*The Hay referred to is the dried grass of the jungle). 


Indian Grain Ration, Baggagera (with several hours grazing and no bhusa). 


GRAM, 42s seston ve es acovsncuannteeaenecaton mace sean 4 |b. 

Parched: barley: gcccisaiscsw aise 2 lb 
Working Somali or Aden Camels. . 

Gram “Or DOwWar® sovscccouriete dissents ieensss 4 |b. 

Ale! epatrc tec decesantatciaeees tase de eaters 1} ozs. 

TRAY! | kievndccpeesevescatee he eieeile tea canceaten 20 lb 
Working Baggagers, Asia Minor. 

Barley-meal in dough .....................:0008. 7 |b. 

ALG  Teraina nates cates eelannee Memaeee eae 14 ozs. 

Chopped straw (Tibben) ....................... 40 to 50 lb. 
Riding Camels under Hard Work. 

GPO, eco hecceuegacusicugseenee aie nee eon 6 or 8 lb 

AIG: se mtnnirs obi auee eater ect cnet 14 ozs. 

OT easter doc een ade 14 |b. 

Missa bhusa or hay ................ccceceeeeeeees 20 Ib. 

or, with a little grazing, either : 
Millet, 81lb., or crushed barley, 7 lb. 
Tibben, 14 lb. 
or 

Crushed: Déan$  o:xerbih0d.Rjeweredaremortectess 2 ib. 

Millet: s.2.hrcsbastevevusting varkenissheuvacde ondoales 4 lb. 

GRAIN: -Sesiuie stone ataneen esis eee aera eaertes 4 |b. 

MVODOR: <ksemeinesgstevcodcn sa vaanwotesadateanuarisas 12 lb. 
Riding Camels (Aden). 

COMLON-SO6G Bis coke aay tuntenucadupierideissconeeus 5 Ib. 

OUCCAKG. Cine dl etdurad ateaatctnnn cinta ceonipiuectsaes 5 |b. 

BSALDL © ise cuiacs aiiedeineninoustantartemensieesesvecongie 25 lb. 

Water (there is no grazing) .................. 10 gallons. 
Resting Camels on Ship-Board or in Zoos. 

Oats or other grain 2.0.0.0... eee ee eee eee es 2 or 3 lb. 

(Do not exceed this on board ship). 

ALU:  dniehal aha ate nen uimecn teen ee mese hier hohe 14 ozs. 

GOO" [Nay <aseiet nective naaiieduetiessotamicig neuen. 20 to 30 lb. 
Grain-Ration (Riding Camels in Jubaland with full grazing). 

Matama (millet) .......... cece e cece eee es 4 |b. 

Mehindi (maize) — ..............ceeeeeeeeeneeeeenes 2 Ib. 


Sim-sim oil-cake .................cccceccecceuceceees 2 lb. 
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CHAPTER 7. 


WATERING. 


That the camel is gifted with extraordinary powers of abstinence 
from water is nursery knowledge; he is able to maintain life and to work 
on a limited water supply for a longer time than any other transport 
animal. The extent of his power to do so has, however, been greatly 
exaggerated in old writings. He can abstain from water for many days 
on a single occasion, but he cannot keep on working on a short supply 
without breaking down; his powers of abstinence are adapted to the 
crossing of wide deserts, but at the other end of his journey there must 
be water, grazing and rest awaiting him, so that he can recuperate. 


The degree of endurance to thirst varies with the breed of camel, 
the season of the year, and the kind of work the camel is engaged in. 
Desert-bred camels generally have the greatest powers, and this is probably 
due to the fact that they have always been used to longer intervals 
between drinks than the Riverine camel has; for there is no necessity for 
the latter type of camel to go long without water, because he is generally 
within easy distance of a well, river or stream; desert conditions, on the 
contrary, demand that the camel shall seek food at great distances from 
the scanty water-holes, the grazing nearer these places being always well 
eaten out. Again, Somali, Sudanese, and Saharan camels withstand longer 
periods of abstinence from water in the ordinary course than Indian desert 
camels, because the Indian camel rarely finds himself as far as 20 miles 
from water, owing to the greater frequency of wells in Indian deserts 
than African ones. 


A camel can be trained by practice to stand longer intervals between 
drinks than he has been used to, if this training be judiciously applied 
over a period of several weeks or months. But it would be absurd to try 
and apply this training to Riverine camels during a military campaign in 
desert country, for, under those circumstances, the best results are obtained 
by watering the animals as often as water is available and as they are 
willing to drink. Any training in thirst endurance should be done before- 
hand under peace conditions, favorable to the camel, and not when the 
camel’s needs come a bad second to military exigencies. Moreover, it 
should only be applied to camels in fit condition, and not to those in a 
weak state. The process of training is begun most easily at a season when 
grazing is pretty good, and not after it has become dry or scanty. The 
intervals between drinks may be increased by one day every fortnight 
until the desired interval is reached; but if the camels go off their feed 
on the last day of the interval, the latter should not be increased again 
until the camels feed well throughout the interval. Violent changes are, 
of course, most harmful and useless; thus, one would not attempt to train 
a Riverine camel to go without water for 5 days straight off; one would 
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train him for every second day; then, when used to that, every third day ; 


and so on, taking plenty of time. Fever, salivation, and ‘‘ off feed ’’ result 
from attempts to train too rapidly. 


A period of two weeks sufficed to train Indian camels to go 48 hours 
between drinks in Jubaland without much inconvenience. 


Less water is required by an animal in a season when the bushes 
and shrubs bear plenty of succulent green leaves and when there is fresh 
_ young grass, than when the grazing is dried up by drought; or by a 
grazing camel than one feeding on dry forage and corn; or by a resting 
camel than a working one; by a camel in cold weather than in dry hot 
weather; or by a camel habitually worked at night than by one worked 
in the day-time. 


Exactly how often to water a camel depends on the above circum- 
stances. In the Punjab, Riverine camels are generally watered once 
a day in the cold weather and twice a day in the hot weather; although 
in the early part of the Rains they may not drink. for several days 
because of the amount of moisture they get with their browsing. In 
the Great Indian Desert and in the Thal, the herds often go two or 
three days between drinks, but the bhusa-fed Bikanir camel is watered 
daily. Working Indian camels should be watered daily if possible, and 
at least once in two days if untrained. Egyptian Delta camels are treated 
similarly. 

Somali camels water every 3rd to 7th day in the dry weather; if 
working, generally every 3rd or 4th day. Resting Somali camels abstain 
from drinking for weeks during the rainy season owing to the moisture 
they get with their grazing. In the Maritime Plain it is best to water 


daily. 


Sudanese riding camels water every 3rd or 4th day in the hot 
weather and every. 5th or 6th day in the cold season. 


Arabian camels should water every 3 or 4 days, oftener if the 
work is at all hard. 


In Algeria and the French Sudan camels are said to be watered 
every 2 or 3 days in the hot weather and every 6 or 7 days in the cooler 
season, whilst in the spring watering may be at much longer intervals. 
There is no doubt that working camels would generally drink more 
often where possibie. 


In deciding how often to water -camels, it must be remembered 
that in a country where water is generally available there is no object 
in withholding it, and working camels do best when frequently watered. 
But if the camels are often required to face marches of several days 
duration through waterless country, they are best if trained to go the 
necessary time and not to drink more frequently. 


Sick camels and those in poor condition require frequent watering, 
generally once daily. Camels doing particularly severe work should be 
watered daily, or at least every second day, if possible. 


As to the time of day to water camels, much depends on what is 
practicable. In the cold weather the middle of the day is best, as the 
sun warms the water, and camels do not care to drink the chilly water 
of early morning in the winter. In the hot weather the camel may 


86 : 


drink as early as 10.30 a.m., or when returning from grazing in the 
evening. Working camels, under the usual conditions, will be watered 
at the halting places ; camels working at night may be watered about 2 
hours after their arrival; those working in the day-time may be watered 
about 2 hours before starting on a march, or 2 hours after their arrival 
at their destination. Camels are not generally watered at pools, &c., 
encountered when actually on the march; a drink when the camel is 
hot after work is liable to cause nervous disorders. 


In the few places where camels penetrate into Tse-tse country, it 
is sometimes necessary to bring water to the camels, because the latter 
would be subject to infection with Trypanosomiasis if they approached 
the water themselves. Such is the case on the Juba River between Yonte, 
on the equator, and 2.5 degrees north latitude. The water may be 
fetched either by men or by camels already infected by Trypanosomiasis ; 
the latter should be examined on their return with the water by men 
stationed just outside the fly-zone, who will look for, and kill, any fly 
travelling on them, and thus prevent the water-camels from acting as 
the means of infecting the healthy camels when they reach camp. 


Similar precautions are necessary in country known to be heavily 
infested with Tabanus (horse-fly), 3 mile from water being the minimum 
for safety except in the rainy season, when, in long grass country, 
Tabanus may have a much wider range. In Africa, near the equator, 
such precautions against Tabanus may have to be taken at all seasons; . 
but in sub-tropical climates, such as Egypt and the Punjab, the Tabanus 
fly dies off altogether in the cold weather. 


Regular watering places in Tse-tse country should be cleared of 
bush altogether for about 200 yards; it is then possible, in seasons when 
Tabanus flies are absent or scanty, to take the camels to the water -to 
drink, but the following rules should be observed :— — 


(1). Ascertain whether the flies, either Tse-tse or Tabanus, are actually 
absent or scanty at the watering place before sending the 
camels. This reconnaisance is conveniently done with a camel 
on which no great value is placed. 


(2). Bring the camels down quickly in hatches of not more than 
30 at a time and in a compact body; as every batch finishes 
watering drive them away at once. 


(3). Choose, as a rule, midday in the hot season, and in the cool 
season from 6 to 9 a.m. or 4 to 6 p.m., as the times for 
watering, the biting flies being least active then. 


(4). Men should be told off to look for and kill any Tabanus or 
Tse-tse flies alighting on the camels when watering. 


When water has to be brought to camels they are conveniently 
watered from a shallow trench sunk in the ground, over which tarpaulins 
have been laid. 


When camels are journeying in deserts and when long waterles? 
marches of several days duration have to be traversed, as, for instance, 
in Somaliland and Australia, they drink, of course, a much greater 
quantity of water at one time than they would if they were watering 
every, day. On such occasions, therefore, they should be watered about 
one hour after their arrival at the water-hole, because they will graze 
well after it, and, moreover, the effects of the big drink will not inter- 
fere with the following day’s march; at least 12 hours should elapse 
between a big drink and the start for another stage. 
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Camels usually prefer still water, or slowly flowing water, to that 
of running streams. As mentioned above, they prefer it not too cold, 
but after the sun has been on it a few hours, in the cold weather. The 
water is best if fresh and ‘clear, but camels will drink stagnant or muddy 
water if they have been used to it or are thirsty enough; it is largely 
a question of habit. So also with brackish waters; a camel accustomed 
to drink water containing a relatively large quantity of salt will drink 
briny water when an imported camel will not; this is sometimes a serious 
difficulty in working Riverine camels in the desert. Many Indian camel- 
men think that water heated by the sun in the hot weather, or stagnant 
water, causes disease to camels; whilst some desert camelmen think the 
Same as regards canal water; they blame these waters as a cause of 
Trypanosomiasis. which, however, 1s an error. Leeches are often dis- 
coverable attached to parts of the mouth and throat in camels which 
have watered from stagnant pools. 


The amount of water drunk by camels when watered daily is from 
3 to 8 gallons, but is, of course, subject to considerable variations, 
depending chiefly on the conditions under which they are living. After 
a long abstinence from water a camel may drink over 20 gallons at a 
sitting. Unacclimatised Indian camels on forced marching on the equator 
in Africa drank 9 or 10 gallons when watered every 2 days. 


A very thirsty camel may die of overdistention after a long drink. 


When watering camels patience is necessary, as they like to take 
their time at it and do not drink their fill at once. 


Somali camels are able to store water temporarily in the form of 
a physiological @dema under the chest and belly after a big drink. 


At’ some watering places, as on the Juba River, crocodiles are a 
dangerous nuisance, but can generally be scared off by ‘shouting or dis- 
charging rifles. 


Camels easily get ‘‘ bogged’’ in mud, and it is a matter of some 
importance when about to water camels from a _ source of which no 
previous acquaintance has been had, to make sure that there is a good 
approach to it, especially if the number of camels is large and if they 
have a considerable thirst. Many pools are very difficult to approach, 
particularly for about a month or two following the rains, which have 
filled up the pool, the water then evaporating, leaving a muddy margin. 
Bogged camels can generally be rescued with ropes, but only after 
considerable exertion on the part of the men, who may be already tired ; 
the rescue of these camels is sometimes assisted by utilising the strength 
of other camels in draught, the trace-ropes being long enough to allow 
the latter to work on firm ground. 


This chapter may be appropriately closed by the recording of cer- 
tain well-authenticated feats of endurance shown by camels in the matter 
of abstinence from water; it is to be hoped that only necessity will per- 
suade anyone to emulate them, the general rule for watering camels being : 
‘“ Water as often as you can unless there are frequent stages in which 
no water is available; in that case, train the camels to the necessary 
interval.”’ 


Feats of Endurance. 


(1). Indian camels in Somaliland on several occasions went 8 days 
hard marching under 5 maunds loads without water and with- 
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out being absolutely ‘‘ knocked out.’’ The Multan camels 
were perhaps the most enduring in this respect. 


(2). In Tietkin’s journey in Australia in 1891-2, his camels marched 
537 miles in 34 days without a drink; a few survived. Pos- 


siblv good grazing and dew may have assisted the animals 
on this record-breaking journey. 


(3). Some of Giles’ camels in Australia survived 8 days at 28 miles 
per diem in April without water; others went 17 days at 23 
miles per diem with only one drink on the road. 
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CHAPTER 8. 


RUTTING IN THE MALE CAMEL AND 
CASTRATION. 


The Rut 1s known as ‘‘ Musth’”’ in India; ‘‘ Hej’ in Arabic; and 
*‘ Waghogh’’ in Somaliland. In the camel the sexual instincts of the 
male are suppressed for the greater part of the year, and he comes in 
season for a few months only. The rutting has such a marked constitu- 
tional effect on the animal that it must be considered, not only from 
the breeders’ standpoint, but also as a condition which must be thoroughly 
understood by anyone responsible for entire camels in work, and it is, 
therefore, entitled to a chapter to itself. 


A young male camel may attempt to cover his dam as early as 
2 years of age; and I have seen a young bull of three years old with 
all the symptoms of ‘‘ Musth.’’ At the same time, it is not the rule 
for a male to become very musth before attaining the age of 6 years, 
and it is often of a mild type until 8 years. : 


The Rutting season in the Northern Hemisphere at a_ distance 
from the Equator is, roughly, the latter half of the cold weather, gener- 
ally from December to March. In the Sahara it extends from September 
to January; whilst, in Somaliland, it occurs at different times in different 
districts, sometimes twice a year, generally in June, or in September, 
October, and November, chiefly depending on the best grazing periods. 
In Jubaland camels may become Musth at any time of the year, but 
particularly during and after the ‘‘ big’? and “small”? rains; Jubaland 
camels rarely become musth if working. In Australia the rutting time 
is from June to September; and probably also in South-West Africa. 


The actual duration of the rut depends largely on the condition of 
the grazing; if it has been exceptionally good, a camel in good condition 
(and in a sub-tropical north latitude) may become musth in November; 
and in some cases it mav not pass off until April; other camels may only 
show signs of the condition for 2 months, i.e., January and February. 


When a number of entires is working or living together, only one 
(or two) of the strongest or most vigorous camels becomes markedly 
musth; the remainder of the herd keep quiet, fear of their stronger com- 
panions appearing to act as a deterrent to rutting, since any camel may 
become musth if isolated from the herd. When one of the herd is 
unable to suppress the signs of musth, a fight ensues between him and 
the former leader of the herd, generally resulting in the beaten animal 


subsequently suppressing his ‘‘ musth.’’ 
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The symptoms of rutting in the male camel are as follows: The 
animal is constantly grinding his teeth and often froths at the mouth. 
He is seen to swallow air lke a windsucking horse, and, after this has 
been going on for a moment or two, he belches it all out again in what 
seems to be an involuntary effort, in which the head is drawn back and 
the eye-balls squint downwards, the process evidently causing great dis- 
comfort. As the air is belched out it brings with it the Palatal flap, which 
then protrudes from one side of the mouth like a pink (or pink and 
black) bladder, and remains visible for some seconds before it is drawn 
back into the mouth. The expiration spasm is sometimes of great 
duration. The secretion from the Poli-glands is increased so that a 
dark reddish fluid, with a disagreeable smell, is often seen in droj's 
about the neck. The camel sometimes stands with hindlegs apart, flap- 
ping his tail up and down; and even emitting semen. 


In addition to all these symptoms, the animal shows a marked 
pugnacity to strange male camels, or to those which are also musth; 
and severe, sometimes fatal, injuries are often inflicted in the fight which 
ensues, caused by the formidable tushes of the combatants; these injuries 
take the form of punctured or of lacerated wounds about the head, withers, 
legs, or scrotum. Musth camels are often affected with diarrhoea, and 
are certainly unpleasant animals to deal with; moreover, their tolerance 
to man, particularly strangers, is less than usual, and it is best not to 
attempt to handle a strange camel if he is rutting, because of this 
irritability. In some cases, even the owner has to be on his guard con- 
stantly, and many camelmen bear the marks of their charges’ teeth, the 
result of over-confidence. A camel’s bite is severe; he can tear out a 
muscle, or take the top of one’s head off with ease, and no chances can 
be taken with him when rutting. | 


Cases are known in which the interference with respiration in a 
musth paroxysm has been so prolonged that the animal has fallen dead. 


As the rutting season advances musth camels are hable to fall off 
in condition to a serious extent, and some of them become ‘‘ tucked up”’ 
to a marked degree. ‘This is due both to a partial loss of appetite for 
food and to the windsucking and belching from which the camel gets 
little rest. The temperature is not affected. 


It is obvious that all these things are unfavourable to the animals’ 
efficiency as workers during the rutting season; and the advantages to be 
derived from the castration of male camels intended for work are simply 
that the loss of condition, the fighting and injuries inflicted therein, and 
the extra trouble in handling musth camels, are avoided. 


Cow-camels and musth males are worked together through the 
season by the poorer class of camelman who has only one adult male 
and some cows and calves. But when large-scale camel-transport is being 
carried on, the entire males and the cows must be worked apart through- 
out the rutting period; they can be worked together at other times of 
the year. 


Palliative treatment adopted by camelmen when a camel is badly 
musth takes the form of overloading and hard work; this is certainly 
efficient, for the animal’s symptoms become less acute and he loses less 
condition by this treatment than he does if he is given more leisure and 
less fatigue. 


lf excessively pugnacious the camel may have to be camped at some 
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little distance from the other males; and I have found it best to blunt 
the tushes of such animals, so that the damage done, when fighting, is 
of little moment. (See Veterinary section ). 


Camelmen in India consider that Taramira oil has a soothing or 
‘* anaphrodisiac ’”’ effect on a musth camel. It merely acts by causing 
discomfort and indigestion, and the symptoms return in a few days. I 
do not recommend its administration. 


It is generally advisable to tie the tail of a musth camel to one 
side by means of a cord to the hair of the hump, otherwise everything 
in the vicinity, including the load and the attendants, is liable to be 
eovered with the urine, dung, and semen which the animal splashes 
about at this time. 


It may be noted that Trypanosomiasis does not necessarily prevent 
a camel becoming musth if the disease is sub-acute and the animal has 
been well fed. But camels in poor condition from any cause are not 
affected with musth as severely as the stronger animals. : 


Rarely a camel remains musth for the whole year round; this 
‘amounts to disease, and the victim of it is generally positively dangerous 
to man and beast, and should be either castrated or destroyed. The 
subject is generally an old camel. In India, where there is so much 
prejudice against the castration of camels, it is necessary, when working 
one of these abnormal individuals, to tie a rope round the muzzle when 
leading him, and sometimes to have a kind of check-rein in the form 
of a second nose-rope from the nose-peg to the saddle, so that the slack 
of it can be easily seized; and the fore and hind legs of one side may 
be coupled together with a rope, to prevent ‘‘ striking out in front.’’ 
‘he last device can be used when grazing the animal, which generally 
has to be done apart from the other camels so as to avoid injury to them; 
and the camelman who, often preferring to go in constant danger of his 
life rather than resoit to castration, must always carry a heavy stick. 
Blunting the tushes has been resorted to in these cases in India with 
much satisfaction to the owners of the camels operated on. A _ leather 
or net muzzle may be worn on the march by a vicious animal. 


The Effects of Castration. 


It has been mentioned that the female camel is altogether of slighter 
build than the male. Castration of the young male camel tends to cause 
the gelding to. take after the female in this respect; the earlier the 
operation is done, the greater the resulting loss of power due to the less 
development of bone (most noticeable in head and limbs) and muscle. 
If the operation be done before the age of 3 years the geldings are 
weedy and poor in bone as a rule; if done at 4, 5, or 6 years of age 
the development is better, but not equal to that of the entire male. If 
done in mature animals, that is, of 8 years of age or upwards, no difference 
in size or strength worth mentioning results. 


Other effects of the emasculation of young camels are the slight 
development of the sheath and penis, which are much smaller than in 
entires; the voice is shriller than in the entire; and the permanent tushes 
never attain the full size. 


The questions arise: Is it an advantage to adopt the system of 
castration of camels destined for work, and, if so, at what age? The 
advantage is simply that geldings do not become musth, and that the 
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troubles associated with that condition are not encountered ; geldings thrive 
better than entires because they are not subject to the severe constitutional 
changes associated with rutting in the cold weather; they may be worked 
or grazed with cow-camels at all times of the year; they are cleaner to 
handle and less noisy than entires, and, being much more docile, are 
altogether more tractable; fighting among males is reduced to a minimum, 
and, in this way, an important cause of mortality in camels is avoided, 
to say nothing of the trouble saved in the reduction of the number of 
animals temporarily thrown out of work through injuries due to bites, 
and in the surgical attention such cases necessitate. Entires rarely attack 
geldings. ‘Ihe adoption of castration checks indiscriminate breeding. 


Hybrid camels are ‘‘ cut’? because they have to work with hybrid 


females. 


An additional advantage in operating on camels used for fast work 
is claimed in the case of the Meharis of the French Sudan, viz., that the 
very decrease in bone and the slenderness in build of the gelding tend 
to ipcrease his pace and suitability for fast work. I think this may 
be a sound argument when, as in the Sahara, the animal only carries. 
one rider and little else; true, the French have mounted two men on 
one animal for military purposes, but I consider that the camel for two 
riders, or for one rider with, say, 150lb. of kit, should not be castrated. 
in other words, the castrated camel may suit best the purposes of the 
Saharan native, but the military riding-camel is generally heavily loaded, 
and needs plenty of bone, even if speed has to be sacrificed. The light 
work done by Indian riding camels attached to Cavalry regiments, how- 
ever, can easily be accomplished by geldings. 


As against the practice of castration, I am certain, from what I 
have seen in various camel-countries, that the camel that has been cut 
at the ages of 4 to 6 years cannot carry as heavy a load as the average 
entire in pack-work; whilst in camels emasculated at a later date some 
mortality due to the operation has to be faced, and this loss, it must be 
remembered, is of camels in their prime of life as workers. The losses 
from castration in younger animals are insignificant and more than 
balanced by the advantages subsequently gained in the reduction of the 
number of injuries due to fighting amongst entires. 


A most careful study of this question has led me to form the 
following conclusions :— 


(1). When the pack-camel is required to carry as heavy a load as 
possible, it should not be castrated. 


(2). When the load is far within the camel’s strength and this weight 
is never exceeded, it is an advantage to adopt castration. 
Vhus, in India, the fixed military camel-load is 400 Ib.; but 
many of the camels may be well up to 600 lb. or upwards, 
under peace conditions. In Silledar Camel Corps very heavy 
weights are often loaded by men whilst on unemployed pay; 


heuce my opposition to the practice of castration applied in 
Silledar Corps. 


(3). Camels used in teams for heavy draught should be gelded. 
Draught camels working alone should not, except for fast 
work in buggies, &c., when it is advantageous. 


(4). ‘he harder a camel works in the cold weather the less likely 
is the rut to become a nuisance. If, therefore, he can be 
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efficiently controlled by nose-peg or Egyptian bridle, the 
trouble is well worth putting up with if full advantage can 
be taken of the much superior capacity, for loading, of entires 
as compared with geldings. 7 


(5). 1n East Africa, where there is no real cold season owing to the 
proximity of the equator, rutting gives much less trouble 
than in sub-tropical countries, and the castration of camels 
in regular work is inadvisable. But it is a sound practice 
when the camels are only required for occasional work. 


{6). Small breeds should not be castrated for pack-work, as they 
cannot afford to lose carrying power. 


{7). With a view to preventing indiscriminate breeding and so im- 
proving the breed, castration might sometimes be justified. 


(8). When large troops of males and females are worked together in 
the cold season, as in the case of the Hybrid camel, in Asia 
Minor, castration is necessary. 


(9). Riding camels required for carrying one man with very little 
kit and big Indian riding camels wanted for easy work may 
be cut; but when the rider has 150 1b. or so of kit (rations, 
ammunition, &c.), or when there are two riders, castration is 
inadvisable, unless done after 6 years of age; whilst small 
breeds, such as Arabs and Baluchis, should be left entire. 


(10). Some vicious animals have to be castrated. 
(11). Camels destined for meat may be castrated early. 


As for the best age for castrating camels wanted for work as _ hag- 
gagers or heavy draughters, I consider 4 years the best age, or thence 
upward to 6 years. [ do not consider that the camels cut at 2 years 
old that 1 saw in Australia were properly developed in bone. For run- 
ning camels, the best ages for the operation are 5 or 6 vears. If a 
camel at the usual castration age is deficient in bone, the operation may 
be put off for one year. Early castration spells weakness and loss of 
stamina, whilst late castration is more risky to life. 


Mahommedan objections to castration of camels are generally easy 
to overcome, provided that the operation is of real advantage under the 
prevailing conditions. 


The present custom with regard to castration of camels in various 
countries is as follows :— 


India, Afghanistan, and Baluchistan.—No castration either for 
baggagers or riding camels. 


Persia, Mesopotamia, and Arabia.—As in India. 


Asia Minor.—Hybrids are castrated, except one in every troop, 
used as a leader. 


Egypt and Anglo-Egyptian Sudan.—No castration. 


Algeria and French North Africa.—Castration adopted.  Bag- 
gagers at 4 to 6 years, Meharis at 5 or 6 years. Only 
breeding animals are left entire. 


Somaliland.—About 60 per cent. of camels are cut, these being 
the animals not required for regular hard work, and also 
meat camels; the former are called ‘‘ kurran ”’ and the latter 
‘‘ gol.” The operation is performed at the ages of from 
3 to 5 years. 
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Jubaland.—The majority of males are castrated at 4 years old 
(meat camels at 3), but this is simply because there are 
many more camels than there is a demand for. Camels 
in regular work are left entire, although the Governments 
buy geldings as well for frontier transport. 


Australia.—Team-camels, riding camels, and buggy camels are 
often castrated at an early age (2 years); this is too early, 
and it should be put off until later; but Australian camels 
thrive so well that they do not show the same deterioration 
after it as is found elsewhere. Pack camels worked by 
‘© Afghans’”’ are not castrated. 


Finally, the best time of the year for the operation is the cold 
season, when flies are few or absent; and the operation should never be 
undertaken in camels in poor condition, as its results are then very fatal. 


Method of operation.—The camel should be tied fore and aft, rolled 
over on to his near side, and chloroformed. (See Chapter 19). The method 
‘I prefer is torsion, except when the operation is being carried out as a 
‘‘cure’’ for injury to the testicle (see Chapter 30). The spermatic 
cord of the camel is rather ‘‘ slack,’’ and it must be divided as high up 
as possible, or the stump will be left too close to the skin-wound; the in- 
cision through the scrotum should be no longer than necessary, because, 
in hot weather, large wounds take a long time to heal, and the skin-edges 
become callous. ‘The tail should be tied to one side; the wounds should 
be dressed daily and exercise given. Crows can be warned off by tying 
a bunch of crow’s feathers around the tail. In Australia, where camels 
are castrated very young, perhaps too young, the emasculator is success- 
fully employed. Native methods of castration are crude and not to be 
recommended, 
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CHAPTER 9. 


BREEDING. 


For successful camel-breeding on a large scale it is absolutely neces- 
sary that a large area for the herd to graze over be available, and if any 
part of it is liable at certain seasons to be infested with biting flies, 
particularly '‘'abanus (horse-fly), that a seasonal move may be made at the 
beginning of the fly season to more healthy country, generally arid, so that 
the camels may be kept free from disease by remaining outside the fly-zone 
until the flies have died out, when it will be safe for the herd to return. 


In Asia and Africa camel-breeding is chiefly carried on by certain 
tribes who have always been camelmen, and few outsiders go in for the 
pursuit; and, as the herds have to be kept on the move both to obtain 
fresh pasture and to avoid disease, so it follows that most of the herdsmen 
live a nomadic life. The big herds are generally to be found in tracts 
difficult of access, where the population is small and cultivation at a mini- 
mum, so that there are few, if any, interests likely to stand in the way 
of the roaming of the herds. In these big herds the cows are hardly 
ever used for any work, and are kept entirely to breed from. 


The ‘‘ small ’’ camel-man who only possesses a few males and females 
goes in for breeding on a small scale, but works the females as well. It 
is not rare for them to be worked right up to the day of calving, indeed, 
sometimes parturition occurs on the march. This gives, neither cow nor calf 
a chance, and is responsible for the production of a large number of weedy 
and unsound animals. All camelmen would prefer not to work their in-calf 
cows, and it is only poverty which causes them to do so. 


‘he cow-camel carries her young for 12 months plus a few days (the 
first calf may go 20 days or so beyond the 12 months; later calves about 
5 or 6 days over the 12 months). When grazing is good the calves are 
carried a few days longer than when, towards the end of the gestation 


period, it is poor. 


Under ordinary circumstances she breeds only once in two years; 
that is, she usually takes the bull about one year after calving (in Somali- 
land, sometimes after only 6 months). Except about calving time, therefore, 
about half the cows in a healthy herd are in-calf, and half of them empty 
with calves ‘‘ at foot.’’ Sterility is seen only in a very small percentage 
of cow-camels. 


There is only one calf at a birth; I have neither seen nor heard of 
twin camels born alive. 


It is not impossible for a cow to drop two calves within 24 years, 


and it is occasionally done. In such cases keep must be plentiful, because 
lactation continues for the whole period of gestation of the second calf and 
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longer, making heavy demands on the strength of the cow. That a cow 
should, normally, go empty each alternate year seems to be a provision 
of nature to protect her from a strain she could not endure under ordinary 
desert conditions; a cow which has calved in two consecutive years is 
generally pretty poor at the end of it. If it is desired, under artificial 
feeding combined with good grazing, to increase the yield of a herd in 
this way, it is necessary (in India) that the first of the two conceptions 
should take place in: December or early in January, so that there will 
still be some musth males to serve the cow when she comes in season after 
the first calving; otherwise, either there may be no male in rut when 
required, or the second calf will be a late one. The cow, if well fed, will 
come in season 3 or 4 weeks after the first of the two calvings. Neither 
of the two calves will get as much milk as they would under the usual 
conditions. Tricks of this kind should only be practised once or twice 
in the lifetime of a cow, and never on one less than 7 years old. 


‘The first service is generally allowed at the age of rising 4 years, 
so that the cow-camel gives birth to her first calf at ‘‘ rising’ 5 years. 
When kept under the most favorable conditions, a young she-camel may 
come in season at ‘‘ rising ’’ 3 years of age, and, if bulled, will throw a 
calf at 4 years; but this practice is not popular, as it checks the growth 
of the half-grown dam and the calf rarely does well. A cow-camel can 
be bred from until she is 20 years of age or even more. 


Oestrum or ‘ heat’’ is shown in the cow-camel by restlessness, 
wandering in search of the male and bleating. There is some slight dis- 
charge from the vulva at this time, and that organ is somewhat swollen. 
‘I'he bull-camel in a herd takes no notice of the in-calf part of it. 


Copulation is effected with the cow in the ordinary recumbent position 
natural to camels, the bull squatting dog-like, with hindlimbs flexed, and 
resting on the ground from the heels to the hocks, the stifle almost touch- 
ing the ground; the forelimbs are extended on each side of the cow with 
the feet planted on the ground; both animals are facing the same way, and 
are not back to back as has been reported. The act is preceded by pursuit 
of the cow by the bull, which on catching up with his quarry, places his 
neck over hers and forces her to sit. The act of copulation takes 15 
minutes, and is accompanied by much gurgling and frothing on the part 
of the male and bleating by the female. ‘The rest of the herd collects 
about the interested parties and hides them from view. There is no need, 
as a rule, for the camelman to assist in directing the penis into the vulva, 
but when a cow is visiting a special bull the camelman should be ready 
to render such assistance if necessary. 


A male camel which has been used for breeding for one season 
develops a fold of skin in the hollow of the hind pastern, and often also 
a bald thickening of the skin near the stifle. 


From about 15 or 20 days after service, cows which have “ held ’’ 
the bull may be distinguished by the habit of cocking the tail upwards 
whenever approached and handled by man. The same thing occurs when 
an in-calf cow is approached by the bull. It is a certain sign of pregnancy 
and holds good at any time after the period mentioned. All one has to 
do to find out if the cow is in calf is to watch the tail whilst a man goes 
up to the animal and handles it about the neck; if the tail is elevated 
(and sometimes it is curled right over towards the croup) the cow-camel 
is in calf; if the tail hangs pendulous, she is empty. 
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At about 6 months after conception the belly becomes enlarged, but 
this is not very marked in cows carrying their first calf. . 


When nearing the time for parturition one finds the usual signs, viz., 
swelling about the vulva, an increase in the size of the udder and a 
sinking of the ligaments of the pelvis (‘‘ sacro-sciatic ligaments ’’) on either 
quarter, with the consequent formation of a groove down each side of the 
root of the tail. 


At parturition the young are presented as in the other domesticated 
animals, forefeet coming first, with the head lying between the forelegs. 
The pains usually last longer than in either the mare or cow, and, as in 
the latter animal, may continue several hours with first calvers; it is a 
good plan to tie first or second calvers down when the pains begin, as 
otherwise they are apt to get frightened and run about before the calf is 
free, with consequent damage to the calf. The cow-camel usually calves 
in the sitting position, although she may roll a little, and the navel cord 
is ruptured when she rises to attend her new-born calf. The afterbirth 
or ‘‘ cleansings ’’ normally comes away either with the fotus or half-an- 
hour or so after. It is only rarely that human assistance becomes necessary 
to accomplish the birth, but the calf should be freed from any encumbering 
membranes immediately it is born, and then should be dried and directed 
gently to the cow’s teats. In Western Australia new-born calves have been 
lost from hemorrhage from the navel. The losses were prevented by 
adopting the practice of ligaturing the navel at birth. 


The Milk (colostrum) of the first few days after parturition is unfit 
for human consumption, and, curiously enough, it is considered dangerous 
to the calf itself; this is particularly the case if the dam is fat-or if she 
has calved during the rains, when good grazing flushes the milk; and it 
is the custom to milk most of it by hand on to the ground, leaving only 
a relatively small quantity for the calf. This seems to be the custom 
throughout the whole camel-world, excepting Australia. The first twenty 
days of life is the critical period of the calf’s existence, and during this 
period great cate is taken that the calf does not get gorged with milk 
and that he is kept ‘‘ comfortably hungry ’’; the necessity for this is much . 
greater when the cow is in rich grazing such as (in India) ‘‘ kekur,’’ 
‘‘peepul,’”? ‘‘nim’’ and ‘kao,’ than on desert grazing such as ‘“ jal,” 
‘‘pilchi ’’ and ‘‘ lana.’’ For the first twenty days the calf is only allowed 
to suck one teat, the remaining ones being milked out by hand twice a 
day, and the teats tied up with ligatures of string. Calves which gorge 
themselves with milk are very liable to get diarrhoea and die. Another 
way of controlling the milk supply of the calf is to tie up the udder in a 
net with dried grass in it, only allowing the calf to suck at certain times 
when the net is removed. In Australia the calf often gets all the milk, 
and no excessive mortality has been noticed. 


At first, until about a week old, the young camel is very unsteady 
on his legs, and, when he has been born on the march out of a working 
cow, he is tied on to his mother’s back to form part of the latter’s load 
until the youngster is fit to travel on his own legs (at about 7 days). 
Newly-calved cows of big herds may be separated with their young from 
the rest of the herd and grazed within easy reach of the camel-men’s tents ; 
or, after the first three days, the calf may be suckled morning and evening 
and tethered all day by one foreleg to a post whilst his dam goes out to 
graze with the rest of the herd; when he is 8 or 10 days old he will be 
able to accompany her. 
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Aiter the critical period of twenty days has elapsed the calf may 
be allowed to suck two teats instead of one for the next two months, 
then three teats for the next three months, until, by the time he is 6 or 
7 months old, he has the whole udder to himself. Or if a net is used, 
the increased supply of milk to the growing calf is managed by increas- 
ing the length of time that the net is removed. If the cow is being 
fed on dry forage, with little or no grazing, of course, it will be necessary 
to give the calf all the milk much earlier. The udder-net is secured by 
four cords, one passing up on each flank and one on each side of the tail, 
to meet at the croup, where they are kept in position by a loop about 
the hump, secured in turn by a loop about the neck. 


The cow is generally milked twice a day, morning and evening, at 
first, but in some places only once. The daily yield of milk for a week 
or two after calving is generally from one to two gallons, in addition 
to the share of the calf. The milk not reserved for the calf is used by 
the camelmen themselves. It is also used, diluted with water, to sustain 
horses in waterless countries and to rear, foals on. 


The period of lactation depends very largely on the quantity and 
quality of the grazing available; in desert countries the cow may be 
almost dry in 8 months; whereas in good grazing grounds, the cow may 
continue to suckle her young up to 18 months after calving. or even as 
long as two years. The best practice is to wean calves at about 15 
months, if they are still sucking at that age; this is done by means of 
the udder-net, not by separation from the dam; if the cow is suckling 
for much longer periods than this she will not milk as well after her 
next calving. In Somaliland a cruel practice exists of weaning, by means 
of a wooden peg thrust through the youngster’s tongue. As a rule, the 
cow loses flesh during the first months of lactation. 


If the dam dies before the ¢alf is three months old the calf is 
difficult to rear; if over three months old he can be reared, as he is 
easily fostered on another cow, and, moreover, readily learns to suck 
milk from a spouted vessel; in the latter case goat’s milk can he used, 
being of similar composition to camel’s milk. 


Camel-calves begin to graze a little very early in life, generally at 
four to six weeks, and are grazing well long before they are weaned. 


When the calf dies the cow will generallv continue to give milk. 
It may be used to foster some other calf on. The skin of the dead calf 
mounted on a frame of wood induces the cow to “let down’”’ her milk 
when it is required for the camelmen’s consumption. 


At the age of one month the hair which covers the seats of the 
future callosities of the calf begins- to come off, and at about 5 months 
the callosities are all horn-covered, except in the middle line of the 
pedestal, which does not harden until a later age. 


At about 2 months, or later in early calves, the youngster changes 
his coat; it is not customary to clip the calf all over in his first hot 
weather, but if the clipping is confined to the lower half of the body 
(‘‘ trace-high’’), so as to leave the hump, back, and neck protected from 
the sun by hair of the natural length, it is an advantage; and the hair 
of the young calf is valuable. 


A bull-camel is usually allowed from 30 to 50 cows in a season, 
but the first number is the better one; sometimes he lives with the herd 
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all the year round, but all the covering is done in the musth season, 
chiefly in January and February in the sub-tropical northern latitudes, 
so that it is usual to send him into the herd early in January for about 
three months, A stallion camel will get musth quicker if turned out 
with the cows than if worked. In northern India small owners prefer 
to arrange that their calves may be born at the end of February or 
in March, but where a larger number of cows than twenty runs with 
the male the bull should be turned with them in January, as aforesaid, 
or the result may be a number of late calves which do not ‘‘ do’’ well, 
as the hot weather is on them before they are fit to stand it. Very 
early calves are not liked either, because of the cold experienced about 
Christmas-time. In British Somaliland cows calve in May and June 
and after the August rains; nearer the equator there is no special calving 
season. When standing at stud, well fed and looked after, a bull-camel 
may manage to serve 60 or 70 cows in a season without harm. 


I consider that the best age to use a bull for breeding purposes is 
eight years; camels become musth earlier than this, but it is better not 
to use them so early. In India the bull is always chosen from the work- 
ing animals. There is no harm in this when a good bull is chosen; but 
too often, among the smaller breeders, one finds that a camel unable to 
work, generally owing to a sprained or dislocated hip, is the one singled 
out, regardless of conformation or type, to propagate his kind. It is 
astonishing that such animals manage to perform the sexual act at all. 
A camel sick with Surra is capable of procreation. The same bull may be 
used several years running, provided care is taken that he does not begin 
to ‘‘come back ’’ on his own offspring. The poorer class of camelman 
will take his one or two cows to be served by some neighbour’s bull-camel 
which he may have taken a fancy to. In the South-East Punjab, where 
breeding is chiefly in the hands of men in a small way and not carried 
on in large herds, approved bulls are kept at stud at certain centres 


under the supervision of the Civil Veterinary Department, and the system 
works well enough. | 


It is customary to give the bull-camel some form of tonic or restora- 
tive during the season when he is among the cows; 2lb. of ghee or a dose 
of turmeric being given 2 or 3 times a month. Bulls used for stud pur- 
poses tend to get weak in the hind quarters. | 


Abortion is common in Indian camels, and is generally due either 
to trypanosomiasis or to scarcity of food. It is one of the first symptoms 
of disease noticed by the breeder when Surra attacks a herd of cow- 
camels, and, after the act, the cows often improve in condition and deceive 
the owner, who thinks they have recovered from the sickness, whereas, in 
reality, they continue with a low fever for 1 or 2 years afterwards and act 
as reservoirs of infection to the others. Individual cows may also abort 


or give premature birth as a result of injury due to accidents or of sickness 
other than Surra. 


The diseases and abnormalities connected with the reproductive func- 
tions of the cow are dealt with in the Veterinary Section. 


In Algeria and the French Sudan a special treatment of the young 
calf is described by Imbert, and is quoted below; and although it is not 
to be supposed that the author recommends the methods described, it is 
not very safe to criticise them without knowing something first-hand about 
the countries concerned. Certainly the procedure described is extraordinary, 
and without parallel in British camel-countries. According to Imbert, the 
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‘‘ Tell’? camel spends the first 8 days of his life rolled up in a woollen 
bandage, in the meanwhile receiving all the milk of his dam; after the 
eighth day he is kept in a tent for a further period, and only the milk 
secreted during the daytime is allowed him, the owner milking the cow 
for his own needs early in the morning. Some of the Mehari calves are 
swathed in the same manner, but they are kept on the teat for three years, 
a practice necessitating a second cow. Another Arab plan with the Mehari 
calf is to bury the new-born calf at once in a standing position in the 
sand, leaving the head and upper part of the neck above the surface; to 
suckle him, the cow has to sit down; this goes on for several days; but 
his troubles are not over yet, as he is swathed in wool for a further period 
as soon as he is released from the sand. In whatever manner he is reared, 
a Mehari of the French Sudan has a ration (generally beans and barley) 
from a very early age in addition to the milk and grazing. Imbert men- 
tions that the Arabs say that a horse will take as many days as a Mehari 
calf has been buried in the sand (as described above) to go the same 
distance as the Mehari will be able to do in the day when he is full-grown. 
Imbert does not mention that any special mortality occurs in Mehari 
calves; perhaps the Arabs believe in the survival of the fittest, since the 
Mehari of the Sahara from all accounts has few rivals for fast work. 


In India there is plenty of room for improvement in method in 
the breeding of camels. ‘The bull is half the herd, and should be chosen 
with the greatest care; it should be remembered that, as a rule, the local 
type of camel works best in its own district, so that the object will be to 
create an improved stamp of the old type of camel; so the bull chosen 
should be of a type likely to blend with the local cows to produce the 
desired progeny, and with characters not too far removed from _ those 
exhibited by the local stock. Even when -breeding for baggagers, a bull 
may be chosen with a hint of the desert character about the head, that is, 
possessing a fairly fine muzzle, prominent eyes, a definite ‘‘stop’’ (in 
India), and small ears and lips. This will ensure freedom from coarseness, 
but the bull must, at the same time, have plenty of bone. 


To produce riding camels the bull must be a first-class specimen of 
the desert breed, and the cows near that type. A sandy soil is necessary, 
and even then it is by no means every camel bred on it that will make 
a riding animal. 


The castration of working males, if taken up as a regular practice, 
would certainly result in a reduction of the number of weedy unsound 
camels of bad conformation so commonly met with; only the best males 
would be kept entire, and it would stop the use for breeding purposes of 
bulls temporarily incapacitated by some accident from other work, a fre- 
quent practice much to be deplored, as conformation is never considered 
in these cases. But, as has been stated in the last chapter, castration is 
not always suitable to the conditions. 


Besides possessing all the best characters of his breed or type, the 
bull should be in good condition with a well-developed hump; he must be 
at least 6 years old and preferably eight, sound, and used to the kind of 
browsing in which he will find himself when sent into the herd. The head 
should be small and well set on a neck of medium length, which is carried 
fairly erect with a graceful curve where it is let into the trunk; the head 
should be characteristic of the breed, and the bridge of the nose should 
be elevated above the level of the poll; this is a sign of good muscular 
tone. The chest should be deep and not wide, and the girth should exceed 
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the height at the withers. The last three’ ribs -shoujd: be well-sprunz so 
as to give a bearing for the saddle; flat ribs. nere ave bad;"as vaey icave 
the lumbar transverse processes unprotected; and there should be a sufficient 
space between the hump and the pelvic bones for the saddle. The hind- 
quarters should be well developed (for a camel) whatever the breed, and 
the tail set on high up. The thighs should be muscular, and the hocks 
slightly bent and never of the conformation known as ‘‘ cow-hocked,’’ that. 
is, turning inwards towards one another at the points. The width of bone 
below the knee should be great when breeding for baggagers. The con- 
formation of the forelimbs is of great importance; they must be straight ; 
turned-in elbows and turned-out toes are an abomination in a stud bull 
as he tends to transmit his shape to his progeny, predisposing them to a 
serious unsoundness, viz., brushing at the elbow. The bull should be 
examined at the walk to make sure that the elbows well clear the sides 
and that he does not cross his legs during progression. He should rise 
and sit without any sign either of luxation or of shivering. Needless to 
say, he must be free from trypanosomiasis. 


As regards conformation of body and limbs, the cow-camel should 
show somewhat similar characters to the bull, particularly in freedom from 
turned-out toes, turned-in elbows and ‘‘ cow-hocks.” It is necessary also 
that the udder be sound in all four quarters, none of which must be 
wasted (‘‘ atrophied ’’) from a past inflammation; only a manual examina- 
tion can decide this, though sometimes the teat of an affected quarter is 
a little smaller than the others. (In health, the teats are uniform in size). 
I know of no test for sterility in cow-camels, but suspicion may be aroused 
when purchasing a cow which neither has a calf at foot nor responds to 
the in-calf test. 


In starting a herd, one may begin by purchasing either ‘“‘ heifer ’’ 
camels rising four years old and not in calf, or those rising 5 years old 
and about to calve to a good and suitable bull. Purchasing cow-camels 
in the open market is apt to be unsatisfactory, as the aborted, sterile or 
‘‘ gargeted ’’ ones are those chiefly on sale. 


‘The avoidance of disease is important in maintaining a successful 
herd. ‘Trypanosomiasis is by far the most important scourge, and is to 
be avoided by removing the herd in the fly season to a grazing ground 
free from any of the Tabanidz (see Veterinary section), and as free as 
possible from other biting-flies, and not allowing the camels to return to 
their cold weather grazing-ground until the Tabanids have died out in 
it; also by vigilance on the part of the herdsmen in the detection of the 
sick, any of the animals showing signs of fever or irregular appetite, or 
any cows aborting, being promptly segregated until it is definitely ascer- 
tained whether trypanosomes are the cause of the trouble or not. Mange 
is checked by detecting it early in the cold weather, during which camel- 
men should be continually on the look-out for the earliest signs of the 
disease; affected cases are isolated until cured. 


There are two diseases in young camels requiring the particular 
attention of breeders in addition to the above. One is camel-pox (see 
Veterinary section). The other is a condition affecting young camels reared 
from birth entirely in stony hill-country without change of grazing ground, 
and consists of incurable deformity of the joints of fetlock and knee from 
the strain on the immature tissues, which is experienced in following 
their dams over such rough country; to prevent it, the young camels should 
be reared in Plains country for at least six months in their first year, 
as mentioned in the Veterinary section. 
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” The <grazing’greunds used for breeding herds should offer a sufficient 
variety of camel-browsiag plants; and a certain amount of salt-bush is 
generally desirable, except in hill-country, where the grazing is of an 
altogether different type to that of the plains. 


The female calves remain in the herd all their lives as a rule; the 
males are generally removed from it after attaining the age of two years. 
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CHAPTER 10. 


PACK:WORK. 


Breaking in for Pack-Work. The Nose-Peg.—A camel at 8 years 
old is in very much the same state of maturity as a horse at 5 years. 
Five-year-old camels are still growing, and they show their youthfulness 
in their relatively light bony development, especially in the skull and in 
the legs below knee and hock. It is not a good thing to work a camel 
under 5 years of age under a load, and even then he should not be 
worked hard until rising 6 years. No camel should be used for military 
or regular transport that has not cut his second pair of permanent incisors 
through the gum. There is thus a hiatus of 3 or 34 years between the 
time a young male is drafted out of the breeding herd and the time 
when he really becomes fit for hard work. This time may be spent on 
the grazing ground with other young camels in a herd by themselves; 
they become rather wild, but do not give much trouble for breaking in 
to pack-work. Another plan is to travel them unloaded with adult pack- 
camels; this- is admissible when the number of young camels is small; 
they become accustomed to the trek and to handling, and are easily 
broken when the time comes. A third plan is a mixture of the first two, 
and consists in giving every young male a spell with working camels 
during some part of the year and grazing the rest of it. 


It must not be supposed, however, that the average oriental camel- 
man of the poorer class looks as far ahead as this when rearing his young 
camels; it is sometimes impossible for him to keep his young camels at 
pasture, and, moreover, the immediate profits from his animals are apt 
to be important in his eyes and to outweigh the loss by deterioration in 
the camels from the injurious effects of premature pack-work; and anyone 
who knows the conditions in oriental countries will easily understand this 
point of view. ‘The consequence is that the two-year-old is often broken 
in at once, and is carrying a load before he is three years old, the load, 
of course, being, more or less, in proportion to his strength. Continuous 
pack-work has a harmful effect on the development of these baby camels 
and is a fruitful cause of the “‘ calf-knees,’’ tied-in elbows, and ‘‘ cow- 
hocks,’”’ so often met with among the camels of the poorer class of camel- 
man; these malformations permanently affect the lifting and marching 
power of the camels and predispose to ‘‘ brushing”? (elbow and hock) and 
sprains. 7 


The camel can be broken in for pack-work at any age after 2 years, 
but should, by rights, carry nothing but his saddle until he is 54 years 
old. ‘The earlier he is handled the easier will be the breaking, which, 
for pack-work, is a simple process. In India, or wherever the nose-peg 
Is used, the nostril should be pierced for it at least a month before it 
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is intended to control the young camel by means of the contrivance. The 
nose-peg is made of wood (kekur or shisham), and resembles in shape 
a large collar-stud; it is 24in. long and lin. diameter at the base. The 
instrument used for piercing the nostril is usually the needle used for 
repairing the saddle; the young camel is secured in the recumbent posi- 
tion and the needle is passed through the outer side of the left nostril 
about ldin., behind the opening of the same and from within outward. 
The needle is threaded with thin cord, so that, by tying the two ends of 
the cord, the hole will be prevented from closing and the edges will have 
time to heal before the peg is inserted, about ten days afterwards. In 
Australia the peg is inserted without this preliminary. It makes little 
difference provided that (1) the operation is done at a season when there 
is the least danger from fly-blow; (2) the wound receives attention after- 
wards; and (3) all instruments and appliances used are made clean and 
aseptic before operating. A fatal form of poisoning is apt to occur from 
infection of the nose-peg wound. I have heard it suggested that a metal 
ring would be more cleanly than the wooden nose-peg; but the extreme 
heat of the sun in camel-countries prevents the use of most metals for 
this purpose in baggagers. 


The young camel first has to learn how to keep to the line of march, 
and this is done by tying a rope first around his neck and then to the 
neck of a strong quiet adult camel. He may next be controlled by a 
halter, the other end of the shank of the halter being tied round the neck 
of an adult camel, as before, whilst a man keeps the youngster up to the 
halter with a stick, when necessary. In India a cord is attached to the 
nose-peg by a piece of string, and the other end of the cord is, at first, 
tied round the young camel’s neck. By occasionally handling this, the 
camelman gradually accustoms the young camel to lead by the cord. When 
he will lead by it alongside of the adult camel, he is next led independently, 
and, finally, on learning to lead from the nose-rope, he is tied by it to 
the tail of another camel in the column, and that part of his education is 
complete. 


Whilst all this is being carried out on the march, the young animal 
is getting used to handling at every halt. He is taught by the use of 
nose- ee to sit at command, the camelman using a word ‘‘ azash’’ (in 
India), or ‘‘ kharr’’ elsewhere, repeating the order whilst tapping the back 
of the forelegs below the knee with his stick. An unloaded pack-saddle 
is fitted to the camel and worn some time; then a light load is put on 
it, and later, at a proper age, when the skin is hard and the camel is 
fit, he carries a load suited to his strength. 


Control of Pack Camels.—In most camel countries camels work in 
single file, with the nose-rope or halter rope of every camel attached 
either to the root of the tail of the camel in front by a clove-hitch, or 
to the crupper of the animal in front. The camel at the head of the 
column is led by the camelman, and is generally the finest and strongest 
bull. The nose-rope may be tied to the saddle of the camel in front 
instead of the tail, but there is rarely any need to do this except under 
the worst conditions of active service, where there are a number of unfit 
and sick animals in the line which pull back on their ropes, and may 
thus injure the tails of other camels. The nose-rope is in use for pack- 
camels throughout India, but the Powindahs sometimes drive their ani- 
mals along independent of any such restraint; this is only possible when 
the camels are passing over routes where there is hardly any traffic; it 
is unsuitable for road-work, where there are shade trees to be protected. 
In the great African deserts this driving of pack-camels without direct 
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control is not unsuitable, as it allows the animals to pick up a certain 
amount of food as they go along; but marching is slow, and the camels 
are a long time under their loads. Baggagers are controlled by the nose- 
rope and nose-peg in India, Afghanistan, Baluchistan, and Australia, 
where one man may be in charge of three or more camels. 


The nose-rope is attached to the nose-peg by a piece of thin string, 
so that when, for any reason, the camel pulls back heavily, as in stumbling 
or slipping, the string will break before the strain causes any injury to 
nostril or tail. In India ‘‘ munj,’’ made from Sarkanda grass (Saccharum 
sara), is the favourite material for this purpose, as it does not rot when 
damp, like hemp (‘‘ sutl’’). The nose-rope itself is either of hemp or 
of a mixture of goat’s and camel’s hair, the latter the more durable and 
expensive. It must always be long enough for the camel to have his head 
in a comfortable position on the march; lazy camelmen use short pieces 
of broken rope rather than mend the latter, and this results in torn 
nostrils and ulcerated tails. The proper length of the nose-rope is from 
12 to 15 feet, and it should not be too thick, or it wal be too heavy and 
will pull on the nose- peg. 


Baggagers are worked in bridles in Egypt, where one driver often 
works one camel; and in halters in Somaliland, East Africa, and the 
Sudan. 


The Egyptian bridle consists of a rigid arch of stiff leather over 
the nose, retained there by a poll-strap; from each end of the’rigid piece 
hangs a chain; one is short and carries a ring, through which the other 
chain passes just below the lower jaw, the latter chain being attached 
to a leading rope. ‘This arrangement acts like a curb-chain. 


When halters are used to control camels the shank should never be 
tied in a half-hitch around the lower jaw, as is the frequent custom 
in Somaliland, because wounds of the tongue and gums are caused thereby. 


Comparing the three methods (nose-peg, bridle, and halter) of con- 
trolling pack-camels, the latter is the most humane, but fails to control 
large male camels in countries with a decided cold season, in which the 
temperament of the beast is not as docile as in more equable climates; it 
is suitable for cows and geldings, and, near the equator, for entires. The 
bridle is probably the best method of control where there is only one 
camel per man; but when there are several camels to every man it is 
easiest to use the nose-peg, which was used successfully in Somaliland 
conditions even on Somali camels. Abuse of the bridle by unnecessary 
jerking of the curb-chain causes injury to the lower jaw, and when the 
rope is tied to the camel in front it may be jerked in this way. The 
nose-peg sometimes gives trouble by causing ulceration, but not if properly 
looked after; it has the advantages of simplicity and great efficiency, and 
enables one man to look after a number of camels. Generally it takes 
one man to look after three camels properly, but camelmen will often 
take on more than this number when working for themselves. 


Equipment for Pack-Camels.—The necessary equipment for a pack- 
camel besides the controlling head-gear, consists of a pack-saddle, often 
with girth, breast piece, and crupper, a loading rope, and, sometimes, leg- 
ropes. In very cold weather a blanket is sometimes provided to wear at 
night. Instruments for mending the saddle are also carried, viz., a pack- 
ing needle, another needle with eye at point, and a stuffing instrument ; 
one set may be carried for a large number of camels. 
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Sometimes a wooden frame is used across the saddle to accommodate 
certain classes of loads, or a net may be provided for the same purpose. 
A tarpaulin to protect the load and a nose-bag or a feeding blanket are 
sometimes added to the usual equipment. In Australia hobbles are carried, 
so that the animals can be grazed at night. 


The saddle, having been fitted to the camel, is not used on any 
other animal; every camel has his own saddle. No pattern of saddle is 
good unless it leaves the top of the spine in front of the hump free from 
any downward pressure whatever. 


The Indian Pack-Saddle or Palan.—The Indian pack-saddle or Palan 
is superior to any other. A couple of pads rest one on each side of the 
hump, joined together behind; they take their bearing on the sides of 
the withers, on the ribs below the ‘sides of the hump, and on the loins 
behind the hump; no pressure is taken by the hump itself, the palan 
being built around it, as it were. Across the two pads in front of the 
hump wooden arches are placed, clearing the top of the withers; the load 
is supported by side-bars resting on the arches in front and running along 
the outside of each pad. A Palan should weigh about 45lb. when new. 
(See Plate 5). 


The inner lining of the pads of the Palan is made of ‘‘ kammal,’’ 
i.e., coarse stout blanket, either of sheep’s wool or camel-hair. The outer 
lining is made of ‘‘ chat,’’ a durable fabric made of goat’s hair. For the 
stuffing of the pads, ‘‘ Panni’”’ grass is favourite among camelmen because 
it does not powder after prolonged use; next to this, wheat-straw is the 
best stuffing; in the absence of that, ‘‘ Sarkanda’’ grass (Saccharum sara) 
is occasionally used. Steele recommends rice-straw as the best form of 
cheap stuffing. 


At the junction of the two side-pads behind the hump each pad is 
prolonged upwards to form, together, a pyramidal, tightly-packed rear-arch, 
called the ‘‘ khuti,’’ the function of which is to act as the support of a 
wooden rod (‘‘ dhundee’’), on which the hinder ends of the side-bars bear. 


The wooden front arches of the saddle, called ‘‘ jhora,’’ are each 
made in two pieces, each pierced by a piece of wood (‘‘ kokra’’) so that 
their distance apart (i.e., the size of the arch) can be regulated according 
to the condition of the animal, which is apt to vary considerably at different 
seasons of the year. Seen from the front, the shape of the wooden arch 
is thus :— 


The left-hand figure shows the jhora closed, the right-hand one 
shows it open. Sometimes only one jhora is used on a palan, but it is 
much better to have two, one placed behind the other, to which it is bound. 
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The Jhora is made of hard wood (Kekur or shisham), and lasts an 
immense time, often the life-times of several generations of camel-men,. 
The Kokra is of Kekur wood. 


. The side-bars (‘‘ baj ’’) are generally three in number on each side, 
resting on the branches of the jhora in front and on the dhundee behind; 
they are stout sticks of ‘‘ Malla,’’ (Zizyphus nummalaria). Tamarisk and 
bamboo are not so suitable, as they bend under the load and cause hump- 
pressure; ‘‘ Malla,’”’ on the other hand, is both light and rigid. 


For the lashing of the various wooden parts to the pads, hempen 
cords are commonly used, but ropes made of goat’s and camel’s hair are 
superior; all are subject to tighten when wet, but the hair-ropes do not 
sag so much on drying afterwards as the hempen ones. 


The superiority of the Palan over other patterns of saddle is recog- 
nised by the Military Authorities; and its excellence is shown by the fact 
that no one has yet made any real improvement on the original Indian 
pattern. lt gives to the movements of the animal, whilst affording a rigid 
outer support for the load to ride on. Its disadvantage is that it requires 
a fair amount of skill in its preper manufacture. The use of various 
materials has been suggested in place of the ones customarily used in 
Indian Palans, but has met with no success in practice. Leather as an 
outer covering for the pad requires too much attention; felt, as an inner 
lining, makes the execution of alterations for sore back too skilled a 
business for the camelman; wool or tow used for stuffing is apt to ‘“ ball,’’ 
particularly with wet weather; iron is not as good as wood for jhoras. 
Another attempted improvement was to ventilate the pads by substituting 
a netting or cross-stitching for part of the inner lining of blanket, but 
it failed, as it let out the stuffing through the open spaces when the 
stuffing had become powdered up during a long journey; some of it 
got between the palan and the back, causing sores; besides, the loss cf 
the stufting weakens the Palan and its shape changes. : 

Palan-Making.—The ‘‘ chat’’ for the ‘‘khuti’’ is in two pieces; 
outer lining 3 handspans long, and 2 wide; inner, 24 handspans long by 
one wide. All sewing is of string, except when otherwise stated. Hem 
the edges. Sew the two pieces together down their middles to a point 
half-way down the largest piece, so that they will lie as at Fig. 1. Now, 
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cut the ‘‘ chat,’’ as in Fig. 2. Turn in the edges from A to B, and B 
to C, and sew them together. Make a strong arch at B by close hemming, 
and strengthen by another row of stitches behind the hem. Now, turn 
down the corners of both pieces of ‘‘ chat,’’ as in Fig. 3, and stitch them 
down so as to lie a finger’s breadth from the central suture at D and 
two fingers’ breadth at E. 


Now take two pieces of ‘‘ chat ’’ 4 handspans long by 2 or 24 wide 
and sew one by its short side to FG, and the other to HK, leaving a few 
inches unstitched together at MM, to form slits to stuff the pad through. 
The ‘‘ chat ’’ of the ‘‘ khuti’’ and side pads is now ready, Fig. 4. 


Take blanket 5 handspans long by 14 wide and sew it by its long 
edges to NP, RS, and NR. Sew a similar piece of blanket to the 
other side in the same way. A bag is thus formed on each side, 
open at the front PS. The stuffing is now put in from the front. When 
straw is used it has to be beaten on a flat stone with a stick to flatten 
it out, and is put in doubled, and so that the straws lie perpendicularly. 
This is done by the hand, and the foot is used to ram it tight. PS is 
then sewn up. A perpendicular slit is now cut 14 handspans from the 
front of the pad, and the edges hemmed round after inverting them. The 
slits are now used to ram more stuffing through. There is more stuffing 
fore and aft than at the middle of the pad. Stuffing is done by a long- 
handled instrument like a sand-crack iron (Fig. 5). When absolutely tight 
the khuti is bent over, as in the photograph, and secured in that position 
by stitching in the angle of the bend. 


Fig: ut - 


A piece of hempen matting is sewn on to the ‘chat’ of each 
side-pad so that its hinder edge is one hands-breadth in front of the 
seam HK (fig. 3), in the chat. This piece of matting is the ‘‘ bajdan,”’ 
and its position is easily seen in Plate 5. It is stitched on through 
the thickness of the side-pad by stout goat’s hair cord in two rows, one 
near the upper edge of the pad, the other a hand’s breadth lower down; 
this stitching constricts the upper part of the side-pad and keeps it off 
the hump. It is most important, and requires tightening the next day, 
whilst the stuffing is well hammered with a stone. Later, further stuffing 
of the pad through the slits M and T is done, until the Palan is quite 
hard. The stitching of the ‘‘ bajdan’’ is done by a needle, with its eye 
near the point (Fig. 6). 
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Next, the lower hindmost corners of the pads are well beaten to 
keep them off the hip-bones. 


Then, taking the long needle of Fig. 6, a goat’s hair cord is passed 
from side to side through the thickness of the Khuti 3 or 4 times, and 
the top of the Dhundee is attached to it on each side, and the cord 
tightened and tied. Another hair-cord goes through the pad from side 
to side through the hinder slit M three times, so as to get a loop and » 
free end on each side; the Dhundee is passed through the loop and the 
cord pulled very tight, and the free ends tied together in front of the Khuti. 


| Fug: G ° 
Fig: 5 


It only remains to bind on the Jhoras and side-bars with hemp cords. 
The middle ‘‘ Baj’’ is shoved between the two rews of stitches of the 
‘* Bajdan,”’ and then the Jhora is placed in position under the front end 
of the Baj. One other Baj is placed above, and another below the first 
Ba). ‘The Baj sticks are then bound tightly to the branches of the Jhoras 
and to the pad, by stitches passing diagonally through the pad, between 
and around the Jhoras, as shown in Plate 5, so as to form, outwardly, 
X-shaped bindings. ‘The hinder ends of the Baj sticks on both sides of 
the Palan are secured in their places by one strong cord which passes 
across in front of the Khuti and then forms a clove-hitch, about every 
Baj starting with the top one on each side and finishing up round the 
lower end of the Dhundee. The two arches are then bound together helow 
their Kokras, as shown on Plate 5. 


The bindings of the Baj sticks and of the Jhoras require further 
tightening next day. 

The Fitting and Care of the Palan.—In judging the fit of the Palan, 
the most important points are :— 


(1). That the Jhora, or wooden arch, is supported by the pads in 
such a way that the former can not come down on the top of 
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the withers when the load is on the palan. By regulating the 
distance between the two sides of the Jhora the right position 
can be ascertained, and the Jhoras fixed on the Kokra by 
altering the forward bindings of the Bajs and Jhora. When 
a camel about to start on a long journey, and in good hump, 
is provided with a Palan which fits him on starting, when the 
two sides of the Jhora are touching, it will not continue to 
fit him long; because when his hump and withers decrease in 
width as a result of privation one cannot bring the arches 
further together, and the side-pads will be too wide apart 
and the arch will tend to come down on the withers. The 
two sides of the Jhora should, therefore, be wide apart on a 
good-fleshed animal, so that any subsequent alterations which 
may be necessary can be accomplished. 


(2). That the amount of stuffing at the side of the hump is not too 
great. Otherwise, and‘ particularly in round-ribbed camels, 
the result. will be sores over the ribs below the hump. The 
part of the Palan under the side-bars should be hollowed out. 


(3). That the side-pads fit closely round the hump, but without 
bearing on it; the ‘‘ bajdan ’’ stitches must not be slack. 


(4). That the part of the pad which covers the loins is properly 
bevelled outwards at the sides, so as not to press unduly on 
the ends of the transverse processes of the lumbar vertebre ; 
and that the corners do not press on the hip-bones, as they 
will if the Palan is too long. 


(5). That the seams at junction of ‘‘ chat’? and ‘‘ kammal”’ are well 
away from the bearing surface of the saddle. 


The Palan must he kept tightly stuffed and never allowed to get 
slack, as it will not then distribute the weight properly over the back, 
the khuti will bend and the load will force the Palan back on to the hip 
bones. New stuffing is shoved through the slits left in the outer lining 
of the pad by means of the instrument shown in Fig. 5. With the 
combined effect of pressure and damp the stuffing gets condensed, and if, 
as 1s so often the case, it is not remcved when the new stuffing is put in, 
the weight of the Palan will greatly increase. For this reason and for the 
sake of cleanliness, the Palan stuffing should be entirely changed at least 
once a year. In Indian Camel Corps, this could be done during the 
rest period. 


The ropes binding the wooden parts, and those of the Bajdan, 
require periodical tightening. The inner lining should be brushed and 
beaten at frequent intervals. 


For Military purposes, if a spare Palan is kept ready for each camel 
for use on active service, it should have been worn a little by the camel, 
and loaded, to make sure of its general fit; because when a perfectly new 
Palan is used, it requires extra stuffing put in after a few days use, and 
this cannot easily be provided for, on active service. 


Other Pack-Saddles in use in India.—The Palan described above is 
the one chiefly used for pack-camels in India, Afghanistan, Baluchistan, 
and Australia. In Baluchistan and Sinde one sometimes sees also a rear 
arch of wood instead of the stuffed ‘‘ khuti’’; sometimes the pads are not 
continuous at the sides of the hump, but separated into wither-pads and 
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loin-pads with a wooden arch resting on each; this markedly inferior 
pattern is only used by those unskilled in Palan-making, the greatest 
defect being the difficulty in distributing the weight over the loins by 
means of a wooden arch, which is apt to press unevenly on the ends of 
the lumbar processes. Where camels are small in size one sees Palans 
with only one Jhora. In Baluchistan, owing to the scarcity of wood, 
‘lei’? is used for the Baj-sticks of the Palan; they are too weak and 
often also too few. Sheepskins are sometimes used under the Palan in 
the bitter cold weather in Afghanistan and Baluchistan, with the wool 
next the skin; more often a filthy blanket is used. 


Niven recommends the fitting of an extra ‘‘ Baj’’ on each side of 
the Palan to rest in front on. the Jhora, just below the ‘‘ Kokra,’’ and 
on the ‘‘ Dhundee’’ behind; this protects the hump, and also preserves 
the saddle when the load consists of heavy boxes, such as ammunition 
boxes. This extra ‘‘ baj’’ is used in Sinde. 


In the 8.E. Punjab, where the Bagri camel is used both for pack- 
work and for riding, a modification of the riding-saddle is sometimes used 
for pack-work; it has more bulky pads than the ‘‘ Pakra.’’ 


A Kajawah is a huge structure of wood with a pannier-like box 
or crate on each side, which is placed over the Palan, and is used for 
transporting women, children, and luggage, or, if the boxes are long and 
narrow, for the transport of the sick or wounded, or as ‘‘ sleepers’? when 
travelling by night. For carrying stones, salt, and ores a rough wooden 
framework is slung on each side of the Palan, pannier-fashion; this is 
called a ‘‘ garwanj’’ in the Punjab. Ambulance Kajawahs, designed by 
Colonel Williamson, and weighing only 37lb. per pair, were used in 
Somaliland in 1903-4 with success. 


- Arab Pack-Saddles.—There are two patterns of these. One has a 
wooden arch fore and aft of the hump, each shaped like an inverted ‘‘ V,’’ 
the branches of which rest on stuffed pads. The rear arch is lable to 
come down on the loins (lumbar processes) and hip-bones in this pattern, 
which is inferior to the Palan. The arches should be of hard wood lke 
those of the Palan, and are often joined to one another by side-pieces, 
either crossed or horizontal. The pads are. lined with blanket inside and 
hair-cloth outside. ‘There may be two separate pads, fore and aft of 
the hump, or, better, one hame-shaped pad something like that of the 
Palan, with the opening forward of the hump, so as to leave the top of 
the withers clear. The stuffing is Esparto grass, straw, or rice-stalks. The 
saddle weighs about 25lb., and is used over a wide range of camel-country, 
including Algeria, Upper Egypt, Mesopotamia, Baluchistan, and Sinde. 


The other Arab pattern of pack-saddle is more primitive. It is in 
two parts, one consisting of two wooden arches joined together laterally 
by short horizontal pieces of wood, and resting on a small pad on each 
side of the withers. The other part is a large loosely stuffed affair of 
packing thrown over the hump, the stuffing more or less filling up the 
hollow below the hump; a stiff piece of matting is thrown over the top 
of this, and is secured and bunched up over the hump by a rope from 
the arches. The pads on which the arches rest are often insufficiently 
stuffed, and are sometimes sewn together, so that they exert pressure on 
the top of the spine in front of the hump, and so frequently cause sore 
withers; the wooden arches are each in one piece, so that they cannot 
be altered according as condition is lost or gained; the saddle gives in- 
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sufficient support to the load behind the hump, so that the load rides 
too far forward, and the weight-carrying power of the camel is not taken 
full advantage of. This pattern is seen in Arabia, on the coast of East 
Africa, and in Algeria. It is, however, a pattern which is capable of 
good service, provided proper materials are used in its construction. In- 
stead of sacking, the coverings of the pads below the arches should be 
made of goat’s hair fabric outside and of camel-hair blanket inside; the 
pads should be tightly and evenly stuffed, and secured by camel-hair rope 
lashings to the wooden arches, not by sewing the pads together over the 
withers; the arches should be made of some durable hard wood, and 
made capabie of expansion, like the Jhora cf the Palan. As a rule, 
the pads are so badly stuffed that the side of the wooden arch soon comes 
down on the withers. The saddle is very light, and never galls over the 
transverse processes of the lumbar vertebre. 


The Egyptian pack-saddle of the Delta region has a pad resembling 
that of a Palan, with a high peak behind (corresponding with the Khuti 
of the Palan, but situated further back). On this pad there rests a 
wooden arch astride of the withers in front of the hump, and another in 
front of the peak behind the hump. Side-bars connect the arches later-— 
ally, and bear the weight of the load. <A sort of skirt of camel-hair 
cloth or of sacking hangs down behind, covering the quarters and buttocks ; 
this is for the protection of passers-by in Cairo and other towns. The 
girths are worn loose. It is a very heavy pattern of saddle, and in the 
Nile Expedition, 1884/5, gave immense trouble owing to the inferior 
material used and the want of repairs; nails and sticks were often found 
in the stuffing working through the inner lining and causing sore backs 
(Queripel), and the arches of the saddle settled on to the withers, hump, 
and loins, owing to the hide lashings giving way (Bennett). Bennett sug- 
gests the use of tarred rope for the lashings, and that the two. rear pads 
be joined up in the patterns in which they are separate. 


The Somali Grass-Mat Saddle or ‘‘ Herio.’’—The Herio suits ‘the 
purpose of the nomad native, but is quite unsuited to Government or to 
Military transport. In fact, it is not a saddle at all, but merely a number 
of mats, generally three, thrown over the back and hump, one on top of 
another, and secured there, bunched up, by a long rope (30 feet by 1$ 
inches), passing under the belly and tail. In Jubaland a pair of sticks 
crossing above the withers to represent the arch or tree of the saddle 
are bound in position by the rope; the Sambur use two pairs of sticks, 
one pair crossing in front of the hump, one pair behind. The material 
from which the Somali women make the outer mats is a grass, ‘‘ Aus adt’’ ; 
among the Rendile and Sambur, it is either Doom palm or Aloe fibre. 
The,mat next the back is dark-red and soft, and is called ‘‘ Kibet’’; 
it 1s made of the chewed bark of the ‘‘ Galool’’ tree; the other two mats 
are of grass, are light yellow in colour, and called respectively ‘‘ Aus ”’ 
and ‘‘ Abjid,’’ the latter being the stiffest. About 65 feet of rope are 
used in saddling and loading a Herio. 


The objections to the use of the Herio are :— 

(1). Its great weight. The camel carries from 90 or 100lb. upwards 
(much more after rain) before he is loaded, i.e., he carries 
about 501L. of load less than if he wears the Indian or Arab 
pattern. 


(2). It cannot ‘‘ fit,’? and there is pressure on the top of the withers. 
With hired attendants it is almost impossible to prevent sore 
withers. 
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(3). Saddling previous to loading takes up much time and requires 
extra care and skill. 


(4). The load rides too far forwards and is not by balance, so that 
sores on the sides of the top of the withers are liable to occur 
if one side of the load is heavier than the other. 


(5). Crupper-galls are frequent. 


The advantages of the Herio are few, but warrant the use of two 
or three Herios ‘‘ on safari’’; camels galled in the loins can sometimes 
work in Herios; and the Herio affords a good protective roof for the 
European against the midday sun on arrival in camp. The loading-rope 
of the Herio requires to be 35 feet long. 


When not in use Herios should be stored in a pile if the season 
is rainy. The ‘‘ Kibet’? should be without holes and the ‘‘ Abjid’’ stiff 
and thick. : | 


Girths, Breast-Picces, and Cruppers. — For breast-piece and girth, 
webbing, leather, hemp, or cotton-rope are suitable; for the crupper, hemp 
or cotton-rope. These ropes may be lined with sheep-skin, wool inwards. 
Girths are in general use in India, except for short journeys on dead 
level roads. Breast and crupper-ropes are necessary in most places. 


Loading-Rope (with Indian or Arab Saddles).—They are generally 
made of hemp and weigh about 8lb.; length about 65 feet, width } inch. 


Leg-Ropes.—Used for tying the forelegs when the camels are in 
camp. Cotton is best, but hemp is often used; some camelmen use the 
nose-rope for the purpose, and others carry a pair of short pieces of rope 
just long enough to pass around the forearm and cannon, with a loop at 
one end and a wooden button (that can pass through the loop) on the 
other. . 


Loading Nets.—These are only useful when the load consists of small 
packages of miscellaneous sizes which would take too long to load with 
the ropes. In India one net is used and is spread flat on the ground, 
the two halves of the load are placed on it, leaving a space in the middle 
between them; the outer meshes of the net are then laced up with the 
rope, the sides of the net being brought up around the load, which is 
then slung across the saddle, the part of the net between the two halves 
of the load lying across the top of the saddle. This single net with its 
rope weighs about 20lb. 


In Egypt two nets are used, one for each half of the load, and 
each net is supported by loading-ropes. 


Sometimes a strip of canvas or matting is used instead of a net; 
this is called a ‘‘ suleetah.”’ 


Nets are recommended for use when the men employed with the 
camels are not true camelmen and are unskilled in the use of the load- 
ing-rope. Their disadvantage is their weight, and they tend to stretch 
under the weight of the load before the journey’s end. 


Tarpaulins.—In the Rains these may be necessary to protect the load 
and the saddle; they are useful to feed the rations on. The weight of 
the load is sometimes greatly increased by getting wet, apart from any 
damage done thereby. The size is six feet by six feet. 
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Feeding-Mats.—Not necessary when Tarpaulins are carried, other- 
wise one for every six camels is wanted. 


Nose-Bags. — Camels strongly object to these at first; it is a far 
better plan to use tarpaulins. 


Blankets.—‘‘ Jhools,’’ or blankets, should be about 7 feet from side 
to side, and 64 feet from front to rear; they should be of stout sheep’s 
wool fabric, with a protective covering of canvas and sacking outside. 
Goat’s hair blankets are also used, and are more durable, though not so 
warm. There is a slit in the Jhool to admit the hump; this slit can be 
stitched up for camels in poor condition. Every camel should have his 
own ‘‘ Jhool’’ when they are carried at all; they should not be changed 
about, because it is easy to spread Mange that way in the cold weather. 
The weight of a Jhool is about 15lb. The Jhool should have two pieces 
of webbing stitched in front, opposite where the camel’s shoulders will 
come; these are tied below the neck, and prevent the wind or the rolling 
of the animal itself from displacing the Jhool. 


A Jhool is not necessary in the case of Riverine camels with a long 
thick coat of hair; it is enough then if the saddle is kept on at night. 
In Jubaland no camel requires a Jhool. They are only used in the most 
northernly latitudes, in which the one-humped camel is found. In Pales- 
tine it was found necessary to issue Jhools to camels in the cold season 
at the front, because the animals were kept clipped as a precaution against 
Mange. 


Loads carried by Camels. 


(1). India.—Entire adult males carry 6, 7, or 8 maunds (500 to 650 
pounds), but the best can take up to 11 or 12 maunds (about 
950lb.) for short distances. The load in Government military 
and civil transport is limited to 5 maunds (400lb.) for each 
camel, regardless of size or breed. Cow-camels take 4 or 5 
maunds. 


(2). Baluchistan.—The small northern breed usually carries a load of 
400lb. The large Mekrani can carry the same load as 
Indian camels. 


(3). Afghanistan.—Small Powindah camels may only take 320lb., but 
large Northern Afghan camels carry 450 to 650lb., and more. 


(4). Persia.—550 to 600lb.; more for hybrid males. 
Southern types, 300 to 400lb. 


(5). Mesopotamia.—400 to 600lb. 


(6). Asia Minor.—550 or 600]b. to 1,200lb. for best hybrid males; 
300 to 450lb. for common stock. 


(7). Egypt.—350 to 550lb.; up to 1,000lb. for short distances. 


(8). Algeria.—330 to 660lb. (Tassy). 300 to 4001b. (Lord and Baines). 


(9). Somaliland.—240!b., exclusive of the weight of the Herio; 40 or 


50lb. more if Arab or Indian saddles used. ; 


(10). Kenya.—The larger entires 300lb.; 50lb. more if the Herio is 
not used. Big-boned geldings the same. Others 240Ib.- 


115 


(11). Australia.—As in India; frequently 700 to 900lb. 


Bull camels can carry more than geldings of the same breed, and 
geldings more than females. Of course, where long distances have to 
be traversed, or where privations are expected to be encountered, as in 
Military expeditions, the minimum loads only should be allowed; the 
Government of India limits the load to 400lb., and this is quite enough 
in the rough country of the frontier, especially when many of the camels 
are unused to hill-climbing. It would be well if some latitude could be 
allowed, so that the stronger animals could take 500Ib. and the weaker 
ones 300lb., but, in practice, this is ditficult to arrange when the baggage 
has to be made up in half-loads of fixed standard sizes -and weights which 
cannot be split up. Weight-carrying power can be estimated by the size 
of the camel and the amount of ‘‘ bone.”’ 


Camels under peace conditions (short marches and good attention) 
can, and do, carry without harm nearly double the load which would be 
allotted to them on active service; yet, it is unwise to increase the latter, 
except on special occasions of urgency. Whenever a rapid march is desired, 
light loading should be adopted. 


When loads get wet, their weight is often greatly increased. 


Under military conditions, there should be 10 per cent. of spare 
camels unloaded, with saddles, to replace casualties. 


As to the shape of the packages, a camel can carry almost anything, 
but for quick loading and easy riding the best shape for packages is 
that of a long, fairly shallow box, which will rest on the side-bars through- 
out the length of the latter. Cubical-shaped boxes are not suitable, as 
they are apt to rock about on the saddle, and oval bales are worse; camel- 
trunks, with hooks on short chains, attached to the side opposite that 
bearing the lock, are very handy; one is loaded on each side of the saddle 
by merely joining up the hooks. For carrying water the ‘‘ Barramil,’’ or 
galvanised iron tank, carrying 12, 15, or 20 gallons, according to the load 
locally carried, is best. It has a handle at each end, and a tap-at the 
bottom. (A gallon of water weighs 10lb). ~ 


In transport by Pack-camel, a convenient weight for packages is 
S0lb. ; on large camels, two of these will be carried on each side and one 
on the top; for camels of medium strength the extra one would be 
omitted ; whilst smaller animals can carry one on each side and one across 
the top. 


Loading.—The loading of pack-camels should be by balance, the load 
carried on one side of the hump being exactly equal to that on the other 
side. For this reason, the best system is that in which the two halves 
of the load are bound by the same rope and slung across the saddle. The 
system adopted by the Army Service Corps, of tying the half loads indepen- 
dently to either side of the saddle, is a thoroughly bad one. 


Good loading, therefore, is accomplished most easily if the packages 
are uniform in size, the boxes flattened rather than square, and preferably 
equal in weight to one-half, one-third, one-fourth, or one-fifth of the load. 
Half-loads may be roped and tied together in pairs, as shown in the 
illustration, leaving long free ends at A and B. ‘Two or three men on 
each side lift the load on to the camel from behind; the edges C and D 
converge towards one another; then the ropes A and B are tied together to 
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maintain each package at its proper slant. The advantage in this method 
is that the roping is all done in the absence of the camels; when they 
are brought in, they can be loaded as fast as the loads can be lifted 
on to them; unloading is done quicker still, simply by untying AB and 
lifting off; no matter how long the journey, the loading is accomplished 
with the same smartness at every camp, because the roping of the load 
itself has been done once for all; and loading in the dark is made easy. 


In loading the camel the animal is made to sit, and his forelegs are 
then tied to prevent him rising before the load is properly adjusted; this 
prevents annoyance from breakages. The hair should be smoothed down 
under the Palan, and all caked dirt, thorns, &c., removed. The important 
point in loading is to place the load neither too high up nor too low down, 
but in its proper place, resting on the side-bars of the saddle, or, with 
the saddles with no side-bars, on the side of the wooden arch or arches. 
The load will then press obliquely on the wooden parts of the saddle, and 
will thus be distributed over the bearing surface of the camel’s back. If 
placed too high up, the load rocks about, and is likely to be shed sooner 
or later. If too low down, it presses sideways, bearing on the lowest 
side-bar and upon the pad below it, squeezing the saddle and galling 
the camel’s ribs. 


Another excellent way of loading is to tie the two halves of the 
load to two straight and stout hard-wood sticks of 34 or 34 feet in 
length. ‘Tie the middle portion of the rope in two half-hitches around 
each end of one stick, so as to leave two long ends of rope; lay the stick 
on the ground with the ropes at right angles to it, and lay the half-load 
across the ropes; bring the stick to one of the top edges of the load, 
bring the two rope-ends up around the other side of the load, and tie 
one over each end of the stick in a clove-hitch. Repeat this with the 
other half-load. Then, loading is by balance, the two half-loads being 
slung across the back by ropes connecting the sticks, which lie horizontally 
at each top edge of each half-load. 


At each camp the load should be deposited just behind the camel, 
for convenience and quickness. 


When the articles forming the load are not roped together through- 
out the march, but have to be roped up at each halt, loading is done 
as follows: Two loops, about two feet apart, are made in the middle of 
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the rope. ‘The camel being tied down, the middle of the rope with its 
loops is flung across the saddle to the off-side, so that one rope lies over 
the front between the two Jhoras, and one over the hinder part in front 
of the Khuti. The largest objects forming the load are then lifted and 
held against the side-bars on each side, the ends of the rope brought over 
the nearside load, then under the part of the rope lying across the saddle, 
then one through each of the loops formed by the middle part of the 
rope (thus surrounding the off-side load), and tied off. The remaining 
objects are piled on the top and secured by the free end of the rope. 
The loads are then adjusted so as to balance and ride properly on the 
side-bars. The camel’s forelegs are untied and he rises, the load being 
steadied by the men during this act. The camel is made to walk a few 
paces, and if the balance is not correct it is adjusted by lifting and 
shoving the load over a little to one side or the other. 


it is of the utmost importance that the load be correctly adjusted 
before the march begins, so as to save halts for alterations, or capsizings 
on the march; if that happens, the other camels are kept standing under 
their loads, a thing always to be avoided, and the delays are particularly 
vexatious under military conditions. When loading is done in the dark, 
it is more likely to be careless, and there is even greater necessity for 
the loading to be inspected as soon as the camel gains his feet; a respon- 
sible man should be told off for every dozen camels for this duty. 


Marching and Camping Pack-Camels.—A loaded baggager covers an 
average of 24 miles per hour; but if loaded lightly and on level country 
or good roads, he often does a day’s march at the rate of 23 miles per 
hour. An Indian camel sometimes does three miles an hour under 5 
maunds and on good going. A single camel, or a string of three camels, 
moves faster than a caravan. Camels driven along loose and picking up 
their feed as they go along travel about 14 miles an hour. 


An average distance for a day’s march is 15 miles, i.e., 6 hours, 
for properly managed camels relying on grazing only and getting no rations. 
Ration-fed Indian camels may do 20 miles on an average. In either case, 
on reaching their journey’s end, they require proper rest before going on 
another journey, and if the march is over 6 days they should also get 
one day’s rest on the journey for every 7 days’ marching. Under con- 
ditions of active service longer daily average distances can be done, but 
it is an abuse of the camel, and permanent transport cannot be kept 
efficient that way. Ivrregularity in the daily distances does not matter 
if the average mileage given is not exceeded; one aims at halting where 
the grazing is good or where water is available; thus, in bad country, 
one travels fast, and makes it up by short marches through the good 
parts. In a ‘‘ fly-zone,’’ where either the Tabanus fly or the Tse-tse fly 
are met with, the marches should be long, so as to get the camels out of 
the fly-zone as quickly as possible. Night-marching through a Tabanus 
zone affords almost complete protection from the fly, provided the distance 
is not too great to cover in 12 hours; but if extra long marches are made, 
to dodge the flv, there will be a greater tendency for sore backs. <A 
common fault with European Officers with camels is to be in too much 
of a hurry, and not to make short marches to counter-balance the long 
ones; in other words, they are apt to regard what should be the average 
mileage as the minimum, with disastrous results. 


The proper times to travel with camels are at night and in the 
early hours of the morning. The actual start from camp should generally 
be made at 2, 3, or even 4 a.m. (or if the march is not more than ten miles 
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it may be 5 or 5.30 a.m.); one then does any distance up to 15 miles 
(6 hours), but should always aim at getting into camp between 8 and 9.30 
a.m., and camels should never be kept under a load after 10.30 a.m. at 
the very latest. Any Officer who will not get up early when working 
with camels is in his wrong job; civil officers in India often keep their 
camels waiting about until 8 or 9 a.m. before the start, owing to their 
ignorance of the animals, and this is very hard on both camels and camel- 
men. ‘The main object in getting the march done early is that the camel 
should get his full day’s grazing; and one should allow 6 hours at least 
for this, in addition to the time, about 2 hours, in the hottest part of 
the day, during which the camel stops grazing. There is nothing which 
knocks a camel up so easily as marching under a hot sun. In cold weather 
camels on full rations (including bhusa) may sometimes march in the day- 
time, but in India it is usual to travel at night both in the cold season 
and in the hot; in the former the travellers are kept warm through the 
bitter night. Other circumstances which may prevent a very early start 
being made are absence of moonlight on unknown tracks, or uneut tracks 
or rough broken country; or marching in a hostile country; or the presence 
of certain dangerous wild beasts, such as rhinoceros, in parts of Kenya. 
When a long day’s march has to be faced the first 6 hours (15 miles) are 
done as usual; the rest of the journey is accomplished in the afternoon, 
starting at 3 or 4 p.m. in cold weather, or 4 or 5 p.m. in hot weather. 
If possible, get a little more grazing done at the end of the second march 
before tying the camels up. When a long rapid march is desired, it is 
best to load the camels with only two-thirds of their usual load. 


It is generally a good plan to do a short march the first day, to 
let the men ‘‘ shake down ’”’ as regards the routine. 


A halt is made for a few minutes every 24 hours, so that the camels 
may stale; there is no need for any other halt so far as the camels them- 
selves are concerned, and it should be a rule never to keep a camel under 
a load for a minute longer than necessary. 


As soon as camp is reached the loads are removed. Some camelmen 
remove the pack-saddles about an hour after reaching camp; others send 
the camels out to graze immediately on arrival, and leave the saddles on 
all day while the camels graze. In either case, the Palan should be 
eased a little on the back. The saddles should not be removed immediately 
on arrival in camp, for if this be done the sudden removal of pressure 
from the back causes a congestion of the skin of the part, and a much 
greater tendency to sore back than when the pressure is gradually eased 
by leaving the saddle on; moreover, if the camels are overheated and 
the saddle is removed before they have cooled dow n, they are subject, 
in the cold weather, to chills, taking the form of pneumonia or paralysis. 
In Somaliland and Jubaland the Herio has to be removed almost at once, 
because of the sticks tied on it. 


If the grazing at the halting place is good the camels may sit until 
cool, whilst the men get their own food, and then the saddles are re- 
moved, after which the animals go out to graze. This is best for the 
saddle, as it gives time for its proper drying, beating, and repair, and 
prevents it being knocked about by the tough thorny branches of trees 
when the grazing camel is wearing it. If grazing is scanty, however, no 
time must be lost after arrival before getting the camels on to it; in such 
cases the saddle should be left on the grazing camel. Before the next 
loading it must be hfted and the dust and dirt removed from its inner 
surface and from the camel’s back. 
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When the camel comes in at sunset his rations, if any, are given, 
and he is tied down for the night. A blanket may be put on him if 
it is cold; or the camel may wear his saddle at night, as it will keep his 
loins warm. The best time to dress sore backs or wounds is when the 
camels return from grazing. A responsible man should examine all the 
backs at this time for new sores. A camel enjoys a roll quite as much 
as a horse, and should be allowed to do so in some sandy spot where 
there are no stones to hurt him. 


If it comes on to rain during the march all the ropes tighten up, 
and the camelmen must loosen the hitch, by which the nose-ropes are 
attached to the tails, and must see that there is enough slack in girth 
and crupper. If it rains in the night it is necessary to go round the 
leg-ropes to ease them. Neglect of these precautions results in the con- 
tracting ropes working into the skin and causing ulceration. 


When rain, falling on the march, has made the surface slippery 
or muddy, it may be necessary to choose a comparatively dry spot and 
camp there until the sun comes out to dry the road a little. Or the march 
may be cautiously continued after untying all the nose-ropes from the 
tails and leading every camel slowly over the worst places; steep banks 
ure negotiated in the same way. If loaded camels slip, as they are so 
liable to do on a muddy surface, their fore or hind legs, as the case may 
be, slide apart, and they come right down on sternum or groin, perhaps 
dislocating the hip-joint, fracturing the humerus, or bruising the testicles. 
Muddy places on the track are always to be avoided, if possible, by 
inaking a detour. 


On active service the exigencies of war will come first in order of 
importance, and the camel a bad second; active service means, for the 
camel, excessive work under abnormally unfavourable conditions. It is 
therefore necessary that the loads carried should be considerably less than 
at ordinary times, and ethat there be plenty of spare animals to replace 
casualties. Among many of the unfavourable circumstances accounting for 
the great mortality in camels experienced in war are :— 


(1). Purchase by inexperienced officers of unsuitable animals, unsound, 
immature, or too old. 


(2). Unsuitable equipmem. 

(3). Hurried enrolment of men as camel-attendants, who may never 
have handled a camel in their lives before. 

(4). Keeping camels standing under their loads. 

(5). Hustling camels beyond their pace. 

(6). Insufficient opportunity for grazing. 

(7). Insufficient and irregular rations. 

(8). Overwork. 

(9). Want of repairs to pack-saddles. 


(10). Working at unsuitable hours. 
(11). Want of sufficient veterinary attention. 
(12). Working Riverine camels in desert country, or Plains camels in 


hill country, without giving them time to get used to their 
new conditions. 
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Special attention when marching in hostile country has to be given 
to the avoidance of delays on the march, and to moving on a broad front 
when possible. The duties of transport officers actually on the march with 
camels are summed up by Yeilding as follows :— 


(1). Anticipating arrangements for passing obstacles by going on ahead 
of the convoy. 


(2). Maintaining as broad a front as_ possible. 
(3). Closing up at every opportunity. 


Also it is a good thing for the officer to halt now and then whilst 
the camels march past him, so that any faulty loading can be detected ; 
then the camelman involved should at once get his animal clear of the 
line so as not to stop the others while the adjustment is being made. 
Responsibility for reporting and dressing sore backs and mange, &c., 
should be fixed on individuals. Camels when grazing may be inspected 
by an ofhcer to make sure that they are on good pasture, and not tied up 
anywhere while the camelman indulges in a siesta. 


One or two days’ rest for every seven days’ marching will keep the 
camels up if it is taken where good grazing is available; but on these days 
of rest the grain ration should either be omitted or greatly reduced, because 
a sudden change trom semi-starvation to plenty sometimes gives rise to 
loss from ‘‘ Staggers.”’ 


Jn some countries, especially in those where the camel eats grass, 
a good deal of feed may be cut for the camels by the men, either when 
actually on the march or when grazing their animals. The camelmen, 
under military conditions, are worked very hard, and it is better to use 
their spare energy in looking after the needs of their camels than in keeping 
the camps scrupulously clean. 


lf deep rivers have to be crossed by swimming, it is best to let 
the camel cool down by a rest before the crossing, is made, to avoid loss 
by ‘‘ cold-struck ’”’? paralysis. Loaded camels will ford rivers 3 or 4 feet 
deep. When camels are swum across rivers care should be taken that the 
nose-band of the halter should not press upon the soft part of the nostrils. 


Palan-makers or saddlers should be provided at the rate of one or 
two to every 120 Indian camels; one, if the camel attendants are genuine 
camelmen; two, if they are not. 


Camps should be chosen in places sheltered from the prevailing wind 
and free from stones; a sandy surface is best. In the rainy season, no 
camp should be used where the rain-water draining away from high ground 
about the camp will run through the camping-ground, otherwise the camels 
have to sit in water, which makes them lable to nervous ailments and 
pneumonia, and also softens the feet and pads, rendering them very sus- 
ceptible to bruising. When the same camping grounds have to be used 
over and over again owing to the density of the bush, they should be 
disinfected now and then by burning wood over them. 


In Pishin, in the cold weather, camels are often housed at night. 


The Silledar System.—The Indian Silledar System is superior to any 
other in maintaining military baggage-camels in efficient condition; every - 
man is owner of his animals and is directly interested in their welfare, 
and here the secret lies. Pay is drawn per camel. For 3 months per 
annum, the camels are on Government duty; for 6 months, the Serwans 
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use them for private hire; for the remaining 3 months, rest is enforced, 
this period roughly coinciding with the Monsoon rains and the worst part 
of the Surra season. On Field Service, the pay is increased and compensa- 
tion given for casualties. During the 9 months when the men and camels 
are not’ working for Government they must always be within reasonable 
distance of headquarters in case it is necessary to‘mobilise in a hurry, and 
the animals must be kept in efficient condition; inspections are carried 
out frequently to ensure the latter. In a Punjab Silledar Corps there are 
1068 camels, and a serwan for every three camels. 


Points of a Good Baggage-Camel. — A small head on a neck of 
medium length, set into the chest low down, a deep chest, with ribs neither 
too flat nor too round. The last three ribs must be well sprung without 
sinking too far below the level of the transverse processes of the lumbar 
vertebre, and should leave but little space between the last rib and the 
hip-bone. A _ well-developed firm hump, not sloping, is a sign of good 
condition. There should be plenty of space behind the hump for the saddle. 
The forelegs should be straight; turned-out toes predispose to ‘‘ brushing ”’ 
at the elbow; the forelegs may be fairly wide apart, the elbows clearing 
the sides; the bone below the knee should be of great size. The feet and 
pedestal should be fairly large., The hind-quarters should be well developed 
for a camel, and muscular; the tail set on high up; the animal not too 
much ‘split up behind,’’ hocks straight and not with the points turned 
towards one another (‘‘cow-hocks’’), nor too much bent in the normal 
standing position (‘‘ sickle-hocks ’’). Neither fore nor hind limbs should 
cross one another at the walk. I have a strong preference for baggage- 
camels which are low on the leg with short thick cannon-bones, whether 
for work in hills or plains. 


CoMPARISON OF OTHER Pack ANIMALS WITH THE CAMEL. 


The Mule is a superior pack-animal for general purposes than the 
camel, but the latter has the advantage in desert countries, over sand, 
or over waterless tracts. Nevertheless, some mules will go 48 hours between 
drinks, the Abyssinian, for instance. In India, the mule is less easy to 
obtain, and more expensive to buy, than the camel. The mule carries a 
load of about 160lb., so that a train of mules is much longer than a string 
of camels with the same total lifting power. The gear of the mule is 
expensive and requires more attention in upkeep than the simple equipment 
of the pack-camel. The mule is faster than the camel, doing 3 to 34 miles 
an hour under a load over a level country as compared with the camel’s 
24 miles an kour. In hilly country the mule is able to ascend and descend 
slopes impossible even for the hill-camel, although the true hill-camel is 
capable of great climbing feats. The mule is capable of travelling at a 
good rate over a muddy surface where a camel could not go at all; the 
mule is more hardy, can stand sudden changes of climate better than the 
camel, and takes less time to acclimatise. He can also stand damp cold 
weather better than the average camel, but perhaps not better than the 
Bactrian camel, the Hybrid, or the one-humped camel of Northern Afghan- 
istan, or even of Baluchistan. The mule sometimes, but not always, 
requires shoeing for pack-work. His keep is more expensive than the 
camel’s, even when the latter is getting full rations and no grazing; the 
mule’s forage has often to be carried for him. Mules are equally lable 
to Tse-tse fly bite in Equatorial Africa, but somewhat less likely to become 
infected with trypanosomiasis when only Tabanide are met with than 
the camel. 
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The Donkey is very hardy and able to stand a lot of hard trekking 
in desert country where he has to pick up his own living. He travels in 
droves with a load varying from 50 to 150lb., according to the size and 
breed; the smaller load, 50 to 80lb., is most suitable for military work. 
The pace is the same as the camel’s, viz., 24 miles an hour. In desert 
countries, some donkeys can work as long as 60 hours between drinks but. 
cannot keep it up. The donkey in draught, in teams of four in light 
waggons runs the pack-camel very close in efficiency in certain level coun- 
tries; over a hard surface, they will pull a loaded waggon at 14 miles an 
hour. 


The Pack-Horse can hardly compete with the baggage-camel in hot 
countries, excepting where a fast pace is necessary, as in Australia; and 
even then the riding camel, which can carry rider and small pack together, 
would generally have the advantage, except in broken country. The pack- 
horse sometimes requires shoeing, and spinifex hurts his feet; the scrub 
mnay interfere with his pack in some parts where a camel’s height raises the 
pack above the scrub. 


The Elephant, of which I have had but little personal experience, 
can carry about 2,000lb. at three miles an hour. He requires plenty of 
jungle on which to feed, and a considerable quantity of ‘‘ artificial’’ food 
has to be carried for him to make up for the time lost, so far as grazing 
is concerned, by the hours of labour. He requires good roads, easily 
bruises his feet on stony tracks, and labours heavily in sand. He requires 
an abundant water-supply and is delicate. He is said not to stand fire. 
The want of knowledge of the management and treatment of elephants 
among Europeans is another great disadvantage. The elephant, however, 
would probably be of great value on lines of communication, passing 
through thick jungle infested with Tse-tse and tabanus flies; in spite of 
some recent accounts which suggest that the elephant can not only carry 
trypanosomiasis, but can actually suffer from the disease, I cannot believe 
that elephants, born as they are among Tabanidew and (in Africa) Tse-tse 
fly, could survive the long period of twenty years or so that elapses before 
they are captured and domesticated, if the disease trypanosomiasis 
seriously affects them. 


Forcep MARCHING. 


Sir Herbert Stuart’s march from Korti to Gakdool in the Nile ex- 
pedition, about 100 miles, with 580 laden baggage camels, took 66 hours. 
They marched 13 hours a day. They afterwards returned empty in 48 
hours. About 470 baggagers survived in a state of extreme exhaustion. 


This is a fair example of what can be done at a pinch with baggage 
camels, and it must be remembered that the animals above-mentioned were 
stale with overwork under Military conditions before they started. 


Camels used on forced marches such as the above require a rest of 
at least a month before they are worked again. 
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CHAPTER 11. 


RIDING CAMELS. 


The riding camels of any country are generally obtained from the 
purest herds in it; that is to say, active ‘‘ light-weight ’’ camels, high on 
the leg, with slender limbs, thin skin, small heads, fine muzzles, small lips, 
rather prominent intelligent-looking eyes, and small ears. The breeds which. 
produce good riding camels have a strong prepotency in transmitting these 
characters to their offspring. One parent is often of common blood, the 
half-bred progeny being less nervous, irritable and delicate than the purer 
bred animal. <A sandy soil seems to be almost essential for the breeding 
and rearing of good riding camels; on a heavy soil, they become coarse. 
In India, even in the herds which produce riding camels, it is often only 
a proportion of the calves that have the necessary characters, many being 
fit only for baggage work. 


Cow-camels often make excellent mounts. 


The one-humped riding-camel is called Sowari or Mehara in India; 
Dillool in Arabia; Hageen in Egypt; and Mehari in the Sahara. 


BREEDS OF RIDING CAMELS. 


India.—The breeding of riding camels in India is practically con- 
fined to Rajputana, Bahawalpur, and Sinde. Hardly any are bred in the 
Punjab. ‘The Bikanir camel is famous for his stamina; a marked feature 
of this breed is the ‘‘ stop’? or depression where the nose is tilted upwards 
at an angle with the forehead, giving the animal an intelligent look; the 
muzzle is very fine. All the other Indian riding camels have these features 
in a more or less marked degree. ‘The colour is generally a light bay. 
The Bikanir camel has no very fast pace like some of the North African 
riding camels, but has a good steady ‘‘ jog,’ and can carry a_ heavier 
weight. He has done well in Somaliland in hard work sustained over 
long periods. He needs clipping~in the spring, or when introduced into a 
hot country with his Indian cold-weather coat on. He is largely bhusa- 
fed during the cool season at home, and does not, as a rule, take kindly 
to any grazing different to that which he is used; in the Punjab imported 
Bikanir camels take a long time to accustom themselves to Punjab graz- 
ing; it is, therefore, nearly always necessary to give a Bikanir camel a 
fair ration of bhusa or forage wherever he may be; he is used to Mote 
bhusa. In Somaliland, however, he eventually got used to grass-eating 
without bhusa. He cannot go without water so long as the North African 
camel. In purchasing beware of Trypanosomiasis. 


Jessulmere State and the district of Thar and Parkar in Sinde pro- 
duce similar animals, little inferior to the Bikanir. As one goes south 
from the Luni river the riding camels deteriorate in quality. In Upper 
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Sinde and in Hyderabad district there are some riding camels suitable 
for ‘‘ chuprasi ’’ work. 


Baluchistan.—Riding camels are found sparsely along the Mekran 
coast. Those used in North Baluchistan are improvised by importing the 
rather light-framed camel from the plain below Sibi, which soon grows a 
thick coat, but requires great care during the first winter. 


Arabia. — Doubtless many breeds exist, and among them will be 
found some of the best. The camel purchasable near Aden is small, wiry, 
generally of a light fawn colour, and with a straight nose (i.e., little or 
no ‘‘stop’’). These camels are hardy and have a great deal of staying 
power, and are free movers without any very swift paces. They are 
small and not up to great weights. The coat is thin and short. They 
require plenty of grain. The Oman camel is famous for his speed and 
endurance, and is taught to carry the head low and to ‘ ramble,’’ so as 
to make an easier gait, the hindlegs moving not in exact unison with the 
forelegs. 


Somaliland.—There are no native riding camels, but they can be 
trained if taken at 3 years old and selected for the purpose. Arab camels 
do best here, and, next, Sudanese; Bikanirs are too big for the country 
to support in the long run, although they show great endurance; they 
take 6 months to get used to eating dry grass. 


Egypt and the Sudan. — The breeding of riding camels is in the 
hands of various tribes of Bedouins living in the great deserts. The 
camels are smaller than Indian riding camels, and suitable for one rider 
only. The Bisharin camel is generally light-grey, or almost white, in 
colour, and is bred in the ‘‘ Etbai,’’ chiefly north of a line drawn from 
Berbera to Suakim. The Ababdeh tribe breeds another first-rate animal. 
The Hadendowa are famous for their swift camels, great attention being 
paid to their breeding. These Sudan camels can extend themselves in 
a way which would surprise anyone who has only seen Indian enes. They 
are very tough and particularly suited to Police work, where long dis- 
tances are required to be got over in a short time. They can go a long 
ed without water. The coat is short and fine and there is no need 
to clip. 


French Sudan.—The Mehari is said to be very swift, and probably 
has the characters of the ‘‘ Hageen,’’ of the Anglo-Egyptian Sudan, but 
is castrated. It is bred in the Sahara, and not usually further north than 
Ouargla. 


Australia.—Here, riding camels are the descendants of Indian camels. 
A sandy soil is necessary to breed them successfully, and they must be 
trained early and kept at it. 


There is a kind of semi-riding camel which takes its load to market 
like a baggager and then brings its owner home at the run; this is met 
with in the South-east Punjab, where it is called ‘‘ Bagri,’’ and also on 
the banks of the Nile and in Algeria. 


THe Points or A RipinG CAMEL. 


The head should be sm4)l with fine muzzle; the lips small and 
closed; the eves alert; ears small and set close together; the lower jaw 
should he deep below the eve. The head should be carried so that the 
bridge of the nose is on a level with the poll, or higher (excepting in 
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some Oman camels taught to carry the head low). The neck must be fine 
and supple and joined to the trunk low down. The shoulder should be 
long and fine. The chest must be very deep; no round-chested riding- 
camel is good; the camel must be well ribbed up, i.e., the last ribs spring- 
ing well out and not flat, and at no great distance from the pelvic bone. 
The forelegs should be fairly close together, but not so as to ‘‘ brush ”’ 
below, and above all, must be straight, with no tendency whatever to 
‘*turned-out ’’ toes. The hindlegs should be straight; ‘‘ cow-hocks ’’ are 
very bad. The quarters should be well clothed with muscle, and the tail 
set on high up. The feet must be neither too small nor too large. The 
skin should be thin. The camel should have any of the characters of his 
special breed strongly marked. 


His paces should be easy; the nodding movement of the head is no 
guide to this. He should go freely without much driving and at the pace 
required of him. | 


BREAKING AND TRAINING. 


It is best to break a camel in for riding purposes in its third year, 
as, if left until he is four years old, as in Bikanir, he is troublesome to 
break and train; I am convinced that the pace must be practised at an 
early age if swiftness and easiness are to be attained. But it must be 
distinctly understood that nothing in the nature of hard or regular work 
must be attempted before the camel is rising 6 years, i.e., with the 
second pair of permanent incisors cut. That is the age he is fit for a 
Riding Camel Corps, although easy work, like that of the Sowaris attached 
to Indian Cavalry Regiments, can be done at 5 years. 


Riding-camels are driven by nose-peg, nose-ring, bridle or halter. 
The two former give the most control, and are used in India and Aden; 
the Egyptian coastguard camels are driven in bridles; in the Sudan, the 
halter is often sufficient. Sometimes nose-ring and halter, or nose-ring and 
bridle are used. 


The nose-peg is like that of the Pack-animal, but smaller and more 
slender; it may be inserted either into the upper, or into the lateral, skin 
of the nostril. Light cord reins are attached to it by string; if there is 
only one nose-peg there are generally two reins, one passing straight to 
the rider’s hand, the other passing under the jaw to the other side and 
then to the rider; if only one rein is used, it passes from the nose-peg 
under the jaw to the rider. If two nose-pegs are used, one in each nostril, 
the cord reins are either crossed under the jaw or run along the top of 
the head. 


Nose-rings are small, about three-eighths of an inch in diameter, and 
either of silver or silver-plated. Tron cannot be used owing to the heat. 
They are inserted into the edge of the nostril, and give the most control 
if put in the upper edge. The cord reins are generally donble. 


Bridles are similar to those used for pack animals but lighter, with 
nose-band of leather. Halters give enough control with animals of placid 
temperaments, handled from an early age. 


The camel is first taught to kneel to order and to submit to 
saddling. When used to this amount of handling, he is mounted in the 
sitting position, a man at the head holding the nose-rope and with a foot 
on the camel’s fore arm to prevent him rising; this is repeated for a few 
days until the camel will sit quiet with a man on his back. The next 
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procedure is to lead him about with a man on his back, who begins to 
teach the camel to obey the reins. When the lesson is over the rider 
should remain seated for some time before dismounting to prevent the 
habit developing of starting up again just as the rider’s leg is halfway 
across the saddle in dismounting. Finally, the camel is ridden on the 
reins alone, first at the walk, then at the run. The main point is to 
prevent any slackening of speed at the different paces, i.e., to make him 
‘* free.’”?’ It is a common fault of riding camels to start up before the 
rider has got his leg over the saddle; this may be obviated by training 
the young camel to lay his head on the ground before being mounted 
and not to raise it until he receives the order to rise. 


EQUIPMENT. 


Besides the head-gear, there is a saddle (with either a numnah or 
two cushions), and girths; leg-ropes or hobbles, and a feeding-mat are 
carried, a ration-bag and, in some countries, a blanket for the night. All 
other gear, such as saddle-bags, water-chagals, &c., are not strictly camel 
gear. 


Of saddles, there are two chief patterns, the Indian ‘‘ Pakra,’’ and 
the Arab ‘‘ Makloofa’’ used in North Africa and Arabia. 


On the Indian ‘‘ pakra’’ there are seats for two men, one behind 
the other; or one man may ride in front and carry a good deal of baggage 
tied on to the hind seat. The Indian camel is up to greater weight than 
the other races of riding camel. The rider sits astride and has stirrups. 


The Arab patterns are so arranged that the single rider rides by 
balance, and it is perhaps. the best saddle for rapid paces, and is lighter 
than the Indian pattern. 


The Indian saddle consists of a framework of wood, plated with 
steel, and three pads. The frame has a long, flattened, scabbard-shaped 
tree on each side, the two trees being joined together by three arches, 
one in front, one behind, and the other half-way, which are riveted on. 
The pads are lined with blanket inside and leather outside; two of them. 
flattened, support the front part of the saddle on the sides of the withers 
and front of the hump, one on each side; these two run under the front 
arch and come together in a peak in front of it; the pads are strapped 
together where they form the peak; the hinder part of both pads is sup- 
ported .by a thong or a leather strap tied to the middle arch. The third 
pad is a double one, rests on the loins and supports the hind arch. The 
pads may have slits in their leather covering, tied up with a thong to 
enable one to remove or alter the stuffing. The stuffing may be of wool; 
or of straw or grass like that used in the Palan. The girths are generally 
leather; there are two, one attached to the tree midway between the first 
and second arches, and the other midway between the second and third. 
Breast-band and crupper are not necessary, though sometimes used. The 
Pakra may be upholstered sufficiently to fit the camel over a thin padded 
numinah (leather outside), which is worn next the back. A more common 
plan is to have two square padded flattish cushions thrown over the back, 
one in front of, and one behind, the hump, one corner of each pointing 
straight forwards; the saddle is placed on these cushions. Both plans are 
theoretically bad, as the top of the withers is liable to some pressure 
where, as every horseman knows, none should come. The numnah is the 
least objectionable of the two; when cushions are used, there is much 
greater liability to sores on the top of the withers. In either case it is 
very essential that the front girth should be kept very tight, so as to 
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reduce all movement between cushion and back to a minimum. When 
cushions must be used, I much prefer, instead of the two square ones, 
a single long cushion, divided in front into two parts, one to run along 
each side of the withers under the front pads of the saddle; the front 
ends of the divided cushion can be supported by straps from the peak 
formed by the pads in front. The Pakra with cushions and girths weighs 
60lb. 


The Arab riding-saddles are of several patterns, all much alike. 
The Bisharin saddle, or ‘‘ makloofa,’’ is made up of two arches of mimosa 
wood, each surmounted by a projecting knob and supporting between them 
a hollow wooden seat, the arches resting on two pads, one fore, and one 
aft of the hump. The pads run right up into the arches, so that there 
is no pressure on the top of the withers. The fastenings are of raw hide. 


In another form of Arab saddle, the two arches rest on two pads, 
one pad being on each side of the body (sometimes joined together behind 
the hump). The arches are joined by two cross-pieces of wood on each 
side. The seat is padded, and there is a pad also for the leg in front 
of the front arch. Girths are generally two in number, of wool or of 
camel-hair, and the pads are made of leather stuffed with wool. Crupper 
and breast strap are generally unnecessary. 


In these Arab saddles, one may either sit with a leg on each side 
or one leg may be crossed over the front of the saddle. Europeans gener- 
ally find it restful to have stirrups. In either pattern of Arab saddle, a 
sheepskin is usually thrown over the seat for the rider to sit upon. 


MARCHING WITH RIDING-CAMELS. 


The riding camel is seldom ridden at the walk, except over bad 

bits of road or slippery places. His walk is just over 24 miles an hour. 
- He has two fast paces, one the usual ‘‘ jog,’’ which can be kept up hour 
after hour; the other may be described as a “fast run.’’ Cantering is 
never resorted to, because after a few yards both camel and rider become 
exhausted by it. 


» 


The ‘‘ jog’’ is about 5 miles per hour over level country, certainly 
not more when many camels are travelling together at the pace of the 
slowest. Individual camels ‘‘jog’’ at 6, or even 7 or 8 miles an hour. 
Bad or hilly roads greatly reduce the pace of the riding-camel. The 
‘‘jog’’ is the pace at which riding camels are usually worked, and, 
in India, practically the only one. 


The ‘‘ fast run’’ is accomplished by the best Arabian and North 
African camels; these extend themselves in a way quite unknown in India. 
The ‘‘ fast run ’”’ is generally from about 9 to 12 miles an hour, and can 
be kept up for an hour or so only. Some camels can go much faster than 
this for short distances, and for a few minutes are able to maintain a pace 
of nearly 20 miles an hour on a race-track. 


The distances that can be covered in the day depend on the country. 
Camels in fit condition in level country can do 40 or 50 miles a day for 
ten days or a fortnight, but should then receive proper rest before any 
more demands are made upon them. Those in regular work and well fed 
can do 25 miles a day. When absolutely necessary, a good fit camel may 
be taken from 70 to 90 miles in a day, but will be knocked up at the end 
of it, and will require at least a week to recover in; a good camel could 
do 70 miles a day for two days consecutively, or 50 miles a day for a 
fortnight. 
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The less weight the camel has to carry, the better. Military camels 
used only at the “ jog ’’ can carry about 160lb. in addition to rider and 
saddle; this load consists of rations for man and camel, ammunition, kit, 
rite, water for rider, &c. 


As with the pack-camel, marching should be done chiefly at night 
and the early hours of the morning. any of the remarks made under 
‘** Marching and Camping with Pack-Camels ’’ apply also to riding-camels, 
excepting, of course, the distances to be covered. Thus, one may do as 
many as 30 miles in one stretch of 6 hours with riding camels, any extra 
distance being done in the afternoon. 


On arrival in camp the saddle may be removed, and the cushions 
left on until the camel’s back has cooled; or the girths may be loosened, 
and the saddle shifted a little on the back and left on for half-an-hour. 
The first plan is best, for camels like to roll as soon as they come in, 
and the cushions are easily replaced if they fall off. Riding-camels are 
more liable to take cold from too early removal of the saddle and cushions 
than are pack camels. Just before sending out to graze, the back may 
be well dried by brisk grooming with a bunch of grass. 


Before the saddle is replaced for another journey all dirt, &c., 
should be removed from the back by grooming; the panels of the saddle 
_and the cushions should be well beaten and brushed, with the same object. 
Riding-camels should always have a certain amount of grooming, since 
there is generally time for it, there being one man per camel. A _ curry- 
comb and bodybrush are necessary, the use of the former merely being to 
clean the latter; the brush should never be used on any camel except that 
for which it was issued and should be numbered. Of course, on a journey, 
one does not carry the grooming kit, but the back must always be cleaned 
before saddling. Ticks must be removed every day by hand, and burned. 


A good way of picketing riding-camels in lines is to stretch a long 
rope along the ground with stakes at intervals, and tie the camels to it 
by ropes about the neck, allowing enough length for them to stand com- 
fortably. 


NovTes on Rrpina. 


Very little skill is required in riding the camel. In mounting a 
strange beast have a man at the head holding the nose-rope and with 
his foot on the camel’s forearm, and throw the leg over the saddle quietly 
but quickly, as it is a common fault of camels to rise almost before the 
rider is seated. With the Indian saddle adjust the stirrups so that the 
knees will be slightly bent. The front seat gives the least ‘‘ jar’’; the 
hind seat gives the largest space to sit on; most people prefer the front 
seat. Before starting a long camel-ride empty the bladder; and make sure 
that the front seat is sufficiently padded, because it is generally too con- 
cave and too short from before to behind for the average European; in 
that case, a rug folded into a narrow pad and laid across the seat will 
raise the rider and have the effect of giving him more room. Another 
point to make sure of is that the stirrup-irons are not too small for the 
rider’s boots; 1f so, have a loop made at each end of a piece of rope and 
use these in place of stirrups. 


The animal is guided by the reins. When there is only one it 
crosses under the jaw before reaching the rider, who guides the camel 
thus: To turn towards the side to which the nose-peg is attached, allow 
the rein to press against the neck; to turn to the other side, extend the 
arm on that side, outward, with the rein in the hand. 
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When riding never strike a camel on the neck; a blow on the side 
of the neck with a thick stick can cause such a shock that he may drop 
in his tracks half stunned. The proper place to ‘‘ tickle ’’ a camel is just 
behind the right leg of the rider. Most Indian camels require frequent 
urging with a stick to keep them to their pace. 


1 have never experienced any ‘‘ sea-sickness’’ when riding camels, 
and I can only conjecture that those who have suffered were in the habit 
of riding camels at the walk, which must be very unpleasant. Nor have 
I ever required a cummerbund to support the back in camel-riding, and 
I think the idea that one is necessary must also have arisen from some- 
one who rode camels walking. 


As a rule, a camel should never be ‘ forced’ up-hill, as he soon 
gets ‘‘ blown’’ on an incline. Go at the walk over stony tracks, and 
dismount before attempting slippery places or very steep banks. 


> 


Never accept a mount which ‘‘ brushes ’’ at fetlock, pastern, or foot. 
It is dangerous and may mean a very severe fall. 


l know very little about riding in the ‘‘ makloofa,’’ but have ridden 
thousands of miles in the ‘‘ pakra.’’ 
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CHAPTER 12. 
CAMELS IN DRAUGHT. 


} It cannot be said that the shape and structure of the camel are 
favourable to his use in harness; the arched spinal column and the weak 
development of the hindquarters prevent him from exerting to the full 
the strength he possesses to draw loads. Nevertheless, the relative ease 
with which he progresses over deep sand and with which he can abstain 
from water for long intervals, are factors which have led to his use as a 
draught-animal in arid sandy tracts, where horse, mule, and bullock aie 
unabie to compete with him. Although the camel has often been used 
in Asia as a draught animal, the white man can fairly claim to have 
shown the way in which the one-humped camel can be most advantageously 
used for draught work; for it is in Australia that camels have been 
adapted to work in teams of a dozen or so, yoked in wide-tyred waggons 
for slow transport over dry and sandy routes to and from remote gold- 
fields and settlements. 


Jn certain parts of India, viz., Sinde, Baluchistan, Rajputana, 
Punjab, and Frontier province, the camel is often seen in the plough 
or supplying the motive power to a Persian water-wheel or to a sugar- 
cane crushing mill; often he is used singly, occasionally in pairs, and it 
is not an unusual sight to see a camel with either a bullock or a buffalo 
{perhaps even a donkey) yoked to the same plough; in Baluchistan, I once © 
saw a woman and a camel dragging a plough together, a man driving it. 
In Karnal district, I remember a very strange sort of coach drawn by 
running camels and plying regularly between two towns. In the town 
of Karachi camels are: commonly used in four-wheeled lorries, the keep 
of a camel in this town being far less expensive than that of other draught 
animals, owing to the large quantity of mangrove available as forage. 


In North Africa, especially in Egypt, camels are commonly used 
for plough and water-wheel. Camels were used, also, in the Somaliland 
expedition of 1903/4 for drawing A.T. bullock carts on certain stages of 
the line of communications, the carts being furnished with shafts. 


For ploughing the native generally arranges for the draught to be 
borne on the withers (through traces to a pad sheiconte Karachi draught- 
camels are more scientifically geared; a pair of shafts is supported by 
a back-chain over a pad placed on the withers; the yoke is a separate 
elongated pad resting on the neck in front of the withers (very much in 
the same position as a yoke is used on a bullock in India), from which 
run the traces; this yoke is kept in place by a strap around the neck; 
a loose bellyband completes the harness. In practice, owing to_careless- 
ness, the camel in Karachi is often seen to be pulling the load by the 
shafts, the traces hanging loose. 


In the Somaliland campaign, 1903/4, the load in each cart for one 
camel was regulated at 6 maunds (about #@@6]b.), plus rations of driver 
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and camel, Over heavy sand two camels in tandem were necessary for 
this load, although on good going they could draw a load of 8 to 10 
maunds. ‘The pace was found to be 14 miles an hour. Stallions showed 
more stamina for the work than geldings, and it was found that a fair- 
sized hump was almost essential to keep the saddle in its place; the saddle 
was well padded, furnished with high wooden cantels to keep the back- 
chain in place. 
2 

he Australian method of yoking is as follows: The teams are com-: 
posed of a varying number of camels, generally from eleven upwards, 
one (or sometimes two) being in the shafts as wheeler; the others, two 
or three abreast, form a procession in front of him. The wheeler has 
a substantial pad on the withers to bear the back-chain. Every camel 
has a collar (with hames), which looks lke a horse-collar upside down, 
the draught being near the top and the collar well piped below; the collar 
opens at the top for harnessing up, and the hame-strap is also on the 
top. Every trace camel also has a strap on each side, from the collar 
to a wither-piece; this wither-piece is simply a broad piece of leather 
resting over the withers, as there is little or no weight to be borne by it, 
only the wheeler requiring a real pad; in the wheeler the straps run from 
collar to pad; the object of these straps is to prevent the collar from 
slipping too far forward when the camel has his nose near the ground. 
Another strap on each side of the hump runs from the wither-pad to the 
loins, and, from the cross-piece, where they come together on the loins, 
runs (1) the bellyband just in front of the sheath and (2) a strap on each 
side to support the trace-chain. The wheeler has his own traces; the 
trace-camels are in columns, two or three abreast, and, as there is no 
coupling, each column is independent from the others, exerting its power 
through chains, with a spreader behind each camel. If there are three 
columns, the two outside ones drag on a hook on the outside of the hub 
of each front wheel; the central column’s trace-chains, where thev would 
pass on either side of the wheeler, are each replaced by a trace-bar sup- 
ported at its unattached end by a short chain from the end of the shaft ; 
this arrangement prevents the possibility of the wheeler getting his leg 
over the gear. Every camel may have a headstall and a nose-rope, the 
ropes (on trek) being hitched on to the side-straps of the camel in front, 
or, in the case of the leaders, to their own gear; but headstall and nose- 
ropes are not necessary in a ‘‘ broken’? team. The leaders may wear 
winkers on the headstall to prevent them seeing where the teamster is, 
because, if he gets too far behind, they are inclined to stop without 
orders and graze. Anv camels being broken wear winkers also. The 
teamster has a stockwhip, and walks, or rides, alongside. He travels by 
day, and turns the camels out, hobbled, to graze by night, rounding them 
up in the morning with the help of ponv and dog. A screwbrake on the 
waggon obviates the necessity for breeching. 


Under these conditions, camels pull steadily like bullocks, and I 
was struck by the placid contented appearance of the teams I saw in 
Western and South Australia; there was little ‘“‘ grousing ’’ and no “‘ elbow- 
brushing.’? Teams may be made up of geldings, entires or even cow- 
camels. ‘lhe pace rarely exceeds 14 miles per hour; usually, 13 or 14 
camels could manage 8 tons on good going. but less if they have to make| 
their own track; this is exclusive of the weight of the waggon. 


—wen 


I saw 40 acres of wheat near Coolgardie ploughed by camels with a 
four-furrow plough. . 


Elbow-brushing does not occur in draught camels, and the only 
galls from the gear of Australian camels occur when the collar does not fit. 
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CHAPTER 13. 


SEASONAL CLIPPING, OILING, &c. 


In camel-countries where there is a well-marked cold season which 
causes the camel to grow a long coat at that time, it is customary to clip 
the hair from the body in the spring. This is usually done with shears. 
It is the practice in India and Algeria, but is unnecessary in countries 
nearer the equator like Somaliland and Jubaland, where native camels do 
not grow long coats. It was absolutely necessary to clip camels imported 
from the Punjab in full winter coat to Equatorial Africa (as happened in 
the case of the Marehan expedition, 1913-14). 


When clipping working camels, the seat of the saddle is left with 
the hair on. tr India, clipping is carried out in late March or April; 
in Algeria, at the end of April. Calves are left unclipped until the rains, 
as the coat protects them from hot winds. After clipping, if the weather 
is cold, a blanket is necessary at night. 


In the Northern Punjab, in April, camelmen make a routine of 
oiling their camels as well as clipping them. Further south, this is only 
done when the camel has mange. The oil used by Punjabis is Taramira 
Oil (from Brassica eruca), and it is applied all over the body with a rag. 
The camel must be kept in the shade while the oil is on its body, because 
exposure to the sun’s rays will cause it to blister. The oiling causes the 
camel’s temperature to rise 1 or 2 degrees (Fahrenheit) and may give rise 
to oedema under the belly. When Taramira Oil is not available, Sarson 
Oil (from Sesamum indicum) can be used. When the oil has been applied 
48 hours the camel is taken to the bank of a stream and covered all over 
with mud, which is left on for three days, and then removed with the 
fingers. This practice I can strongly recommend as a sound one wherever 
the cold season has been severe enough to give the camel a long winter 
coat, which gets infested with all sorts of parasites. 


Purging in the spring is sometimes done with large doses of Taramira 
Oil; in Algeria, it is done with Ilb. warm and rancid butter. I do not 
agree with this practice, and have known camels killed by taking Taramira 
Oil the wrong way, i.e., down the windpipe. 


In the Great War camels were clipped whenever possible, a practice 
which made it much easier to detect and to arrest outbreaks of Mange. 
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CHAPTER 1/4. 


THE HYBRID CAMEL. 


In Khorasan (Persia) and in Asia Minor, Bactrian or two-humped 
male camels are imported simply for breeding purposes; they are crossed 
with the cow-camels. of the one-humped species, and the result is the 
Hybrid, a powerful and hardy animal, superior to either parent as a 
pack-camel, and with one hump. If a cross is made the other way, i.e., 
by a one-humped sire out of a Bactrian cow, the resulting hybrid is said 
to be inferior to either parent. 


In Persia, the hybrid is called ‘‘ Booghdee.’’ In Asia Minor, the 
Bactrian sire is called ‘‘ Bonhoum”’ ; the one-humped Syrian dam, 
‘‘ Arvana’’; the Hybrid male, ‘‘ Tinlu,’’ or, if castrated, ‘‘ Khadin ”’; 
and the Hybrid female, ‘‘ Maya.’’ In Asia Minor, the breeding of Hybrid 
camels is chiefly in the hands of Turcomans, called by the Turks ‘‘ Yuruk ”’ 
or ‘‘ Gyochebe,’’ and is carried on around the central plain of Axylon and 
in the region called ‘‘ Bozouk ’’ centreing at Yuzgat, about 170 miles N.E. 


of Konia. 


The Hybrid camel is used for work only, whether a male or a 
female; the males are castrated, a few being left entire to act as leaders. 
The loads they take are much greater than those carried by the pure 
Arabian baggager, and vary from 550 or 600 lb. to 1200 1b., the females 
being less powerful than the males. They can work in very cold moun- 
tainous regions, and often the snow has to be cleared away for them to 
rest at the camping places. Much of the goods traffic across the mountain 
tracks west of Tabriz is done with the aid of the Hybrid camel at all 
seasons of the year; the average journey is about 18 miles per day; they 
bring wheat and barley down to certain Black Sea ports between October 
and April. When the grazing is poor, or when snow is on the ground,. 
they receive chopped barley-straw and balls of barley-meal dough. The 
Hybrid is also used for agricultural purposes in South-East Russia, and 
is worked in caravans as far west as Smyrna and Ismid. 


The Bactrian sire is brought down annually to the plains of Asia 
Minor, having been well fortified with rations of wheat and barley, and 
travels through a large extent of country in January, February, and 
March, serving 4 or 5 Arvanas daily, returning North-East to his own 
country in the spring. Sterility among the Arvanas is said to be rare. 


Our military authorities should make a note of the Hybrid camel, 
his extraordinary weight-carrying and_ hill-climbing powers, and_ his 
endurance of cold. 
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CHAPTER 15, 


AGEING CAMELS: 


It is much easier to age a camel than a horse. The appearance of 
the animal is usually enough to indicate his age during the first three 
years. After that age, one judges chiefly by studying the incisor and 
canine teeth, particularly of the lower jaw. There are three incisors on 
each side of the lower jaw, which, counting from the centre outwards may 
be called, respectively, the centrals, intermediates and laterals; behind 
the lateral incisor there is a small space, then comes the tush or canine 
tooth; behind that there is again a space, and’then a wolf’s tooth. In 
the upper jaw, there is an incisor representing the third or lateral, on 
each side; behind that. is a space, then the tush, another space, then 
the wolf’s tooth. (The appearance of the teeth has been described in the 
Chapter on Comparative Anatomy). 


At three-years-old, the milk incisors are generally worn, but not so 
much as to prevent their edges coming into contact with their neighbours, 
whilst the original broad conical front view is still preserved, the tables 
being very narrow from before to behind. The appearance of a three- 
year-old shows that he is still obviously in his babyhood, as he is deficient 
in stature and bone. 


At four-years-old, the milk incisors are generally much worn, and are 
often nothing more than stumps or remnants, except in Somaliland and 
Jubaland, where the wear is rarely as great as this. The original shape 
of the teeth being rather conical, with the cutting edge as the base, it 
follows that the teeth of a four-year-old, instead of coming into contact 
with or overlapping their neighbours, appear to be separated from one 
another by a space. ‘The tables of the worn incisors may be nearly as 
broad from before to behind as they are from side to side. The milk 
tushes are generally cylindrical at this age, with a circular table. A four- 
year-old camel is still below the stature of an adult, whilst the skull in 
the male resembles that of a cow-camel,-the ridges and prominences of 
the bones not having reached their full development; the cannon-bones also 
are markedly immature. 


At four-and-a-half-years-old, the central permanent incisors are cut. 


At five-years-old these teeth reach their full development. At these 
ages, the milk teeth of the intermediate and lateral incisors are very 
variable in the amount of wear; one may often see a 5-year-old in which 
all the milk-incisors have been shed. A 5-year-old camel has not yet 
attained the development of skull of the adult, although his height has 
practically reached its limit. 


At five-and-a-half years, the intermediate permanent incisors are cut 
and are full-grown aé six years; there are now four permanent incisors up 
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in the lower jaw. The skull of the six-year-old male has its ridges and 
prominences well developed. 


At siz-and-a-half years, the lateral permanent incisors are cut and 
are full-grown at seven years; the full complement of six incisors is now 
up. ‘I'he tush of the lower jaw is cut after seven years, is about half- 
grown at eight years, and full-grown at nine years, when the camel has 
a full mouth and has reached a stage in his development corresponding 
with that of a horse between 5 and 6 years old. At nine years, the tushes 
of both jaws are long, pointed and vicious-looking. 


After nine years, one judges the camel’s age by the wear of the 
incisors and tushes. In the horse, the older the animal gets, the more 
horizontal the incisors appear; in the camel, the opposite is the case, the 
incisors appearing more and more upright with increasing age. 


_At ten years, the tush of the lower jaw shows wear generally at the 
anterior edge near the point. The central incisors of the lower jaw have 
narrow tables. These tables broaden from before to behind with advancing 
years, and the intermediate and corner incisors usually show tables at 
about eleven years. 


After eleren years, the judging of the age by the teeth becomes 
largely a matter of guess-work. 


An old Camel shows almost circular tables on the incisors, which 
stand upright from the gums and are generally short; the tushes are 
merely broad-based stumps. 


After about twelve years, the long hairs bordering the tail become 
grey. The skull is more massive in the old camel than in those of middle 
age. Old camels tend to lose their back-muscle, and that of the quarters. 


Cautions.—There are certain errors the beginner may make in ageing 
camels. ‘The most important is that of mistaking a four-year-old mouth 
for that of a very old camel. The appearance of the camel itself should 
prevent errors of this kind; moreover, the milk incisors of a four-year-old 
mouth are only half the width of the permanent incisors of an old camel, 
and the tushes of the four-year-old are milk-teeth, without the wide base 
of the tush of the old camel. Again, the incisor of the upper jaw is not 
found in the four-year-old, except occasionally, when, at that age, it is a 
slender milk-tooth, totally different in appearance to the upper incisor of 
the adult. Mistakes of this kind are perhaps most easy in Somaliland and 
Jubaland, where the milk incisors do not wear very much before they 
are shed. ms 


A three-year-old might be mistaken for a seven-year-old by the 
inexperienced, particularly when the older animal is a gelding castrated 
at an early age, so retaining a youthful appearance. One has only to 
point out, however, the difference in the size and appearance of the milk- 
teeth of the three-year-old and the permanent teeth of the seven-year-old 
to make this error unlikely. 


Sometimes the incisor teeth are not cut quite regularly, but when 
this occurs, it 1s generally an abnormality confined to one side of the 
mouth. One should always examine both sides in ageing an animal, and, 
if they are different in appearance, one should be guided by the most 
advanced side. 


Geldings castrated too early (say, at 2 or 3 years old) do not develop 
properly and retain a youthful appearance which may deceive. In Somali- 
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land, Jubaland, Australia and other countries, where castration is a frequent 
custom, one must remember this. Due allowance must be made in 
estimating the ages of cow-camels and of geldings castrated prematurely, 
because of the slighter development of the permanent tushes, which may 
‘resemble in length those of an eight-year-old entire, although the animal 
may be 9 years old. And the small tush-like premolar is not always 
cut in cows and geldings. 


In India, camels living in gram-growing districts may show prema- 
ture wear of teeth, which is sometimes sg excessive that the incisors at 8 
years may be worn down to the gum, like those of an old animal. The 
same condition may be seen in camels living in sandy country and feeding 
close to the ground. In Somaliland, the Jibril Aboukir camels wear down 
their incisors prematurely by grazing on ‘‘ suk-suk.’’ The camel with 
prematurely worn teeth is distinguished from an old one by the fact that 
the wolf’s teeth have not reached their full growth in the former; more- 
over, the old camel has grey hair fringing the tail. In Somaliland, I 
found it difficult to age correctly the Habr Yunis camels after 9 years, 
as their teeth seem to wear very little. 


Vicious entire male camels sometimes have their tushes rasped down 
to prevent them doing serious damage to other camels; this is done in 
India and Somaliland. A 9-year-old camel, which has had this done to 
‘ it, might then be mistaken for an older one, unless the observer notes the 
smooth unnaturally rounded shape of the filed end of the stump, or the 
flat cut surface if unfiled, both being quite different from the natural 
wear, which is generally at the anterior and posterior edges of the point 
of the tooth, leaving it either sharp or irregular. 


Names at Different Ages.—In camel-countries the animal has different 
names according to his age; the most important are given below :— 


English. India. Algeria. Arabia. 
Yearling kotela Bel-el-bun Howar 
92-year-old Muzat Hagnh Libni 
3-year-old Trihan, tabak He} 

4-year-old Chatr Dijeda Djida 
5-year-old Doak Theni Theni 
6-year-old Chowga Baa Roba 
7-year-old Chiga Sedess Sedess 
8-year-old Nesh Graa Shag-en Naha, 


Wafyat, or Muftar 


9-year-old Armosh, or Djemel 
ek sal ka nesh 


Suitable Ages for Purchase. — For immediate hard pack-work, no 
camel should be purchased unless he has cut four incisor teeth (i.e., is 
rising 6 years old). In times of utmost stress, when for instance, camels 
are few and the demands are great, it may be justifiable to buy camels 
with only the central teeth up (5-years-old), but they are not fit, all the 
same. 


Three and four-year-olds should never be purchased for immediate 
hard work; to do so is to show great ignorance of camels. Hard work 
under loads results in heavy mortality among these babies, and the sur- 
vivors receive a setback from which they take years to recover. and, indeed, 
are often left permanently unsound from elbow-brushing, luxation or sprain. 


Draught camels in teams may be worked at four years of age. The 
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wear and tear is nothing like that of pack-work, and elbow-brushing is 
rare in camels exclusively used in draught. Nevertheless, 5 years 1s a 
more suitable age. 


Handling the Mouth. — As a rule, it is best to let the camelman 
handle the mouth of a strange camel, the examiner standing to one side 
to inspect the teeth. The main thing is to keep one’s distance until the 
camel has been seized, especially if he is fresh or wild, otherwise, sooner 
or later, one will receive the cud or vomit over one’s person. 


Duration of Life.—Camels, like horses, may live to the age of forty 
years or more, but, also like horses, they reach the stage at which they 
can no longer justify their existence as a servant to man long before 
this. A camel at twenty years has generally reached and passed that point. 
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CHAPTER 16. 


THE TRANSPORT OF CAMELS BY RAIL AND SHIP. 


TRANSPORT BY RAIL. 


Six camels go to a truck in the ordinary broad guage lines; only 
four to a truck on narrow guage railways. The trucks should be open ones 
with sides 5 to 6 feet high; camels can then stand up in them. If the 
sides of the trucks are only 3 or 4 feet high, the camels must be tied 
down securely for the whole journey; and they may be very stiff at the 
end of it. Loading camels into trucks is sometimes very slow work unless 
ropes and pulleys are used to force them in, for only a small minority will 
enter the trucks without ‘‘ persuasion.’’ A couple of pulleys are fixed to 
the hooks or rings always to be found at the side of the truck-dcor. 
one at each side; the rope is passed below the tail of the camel and 
pats the pulleys, men hauling on the two ends. Until the truck is 
fully loaded, it is best to tie down all the camels in it. The best bedding 
for the trucks is fine sand. Bags of straw or bhusa may be placed here 
and there to act as fenders to prevent the camels from injuring themselves 
against projecting corners or sharp edges inside the truck; but if this 
is done no ‘‘ hookahs’’ must be allowed in the truck. Thorough disinfection 
of the truck is necessary after unloading. Blankets should be provided 
for the camels unless the nights are warm. 


TRANSPORT BY SHIP. 


In these days of big ships, the carriage of camels by sea is not 
attended by much difficulty. The avoidance of overcrowding makes for 
success; and it is well established that camels make good travellers as 
compared with horses. If camels are carried on open decks, good blankets 
must be provided. As a rule, camels need not be tied down except in 
rough weather; the Indian camel requires from 7$ to 84 feet of standing 
room from floor to ceiling. The ’tween decks should be loaded with the 
smallest camels. Camels in the hold and ’tween decks should face inwards. 
In the hold, a pole runs along the front of each line of camels, 4 feet 
from the floor, and they are tied to this by their halter ropes, fairly short, 
but so that they can both sit and stand. A man should be on guard the 
whole time to prevent the camels biting one another. 


Compressed Bhusa or hay has to be carried for the camels, about 16Ib., 
Missa Bhusa daily being enough for a Punjab camel for a short voyage. 
Grain is not necessary unless there is a deficiency of Missa Bhusa, and 
then the maximum ration of grain may be only 2 or 3lb.; camels should 
not be overfed when travelling on shipboard. The water ration 1s very 
large owing to the heat in the holds of vessels in tropical seas; on the 
Equator, 10 or 12 gallons per camel are required every two days. For hed- 
ding, six inches of fine sand answer well, though apt to be unpopular with 
the ship’s officers since the sand may get into the engines ; mucking-out 
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should be done twice daily, and a little fresh sand should be thrown down 
every day to replace what is removed in mucking-out. About half-a-ton 
of sand per camel is required for a voyage of 15 days. 


Loading and unloading are carried out with slings; these should be 
made of thick strong canvas and of the same pattern as_horse-loading 
slings. ‘lhe rope loops which carry the slings are not of the same size; 
the long loop passes through the short one and is provided with an iron 
‘“eye’’ for the hook from the crane-chain; the camel’s body is thus 
tightly encircled by the slings and so he cannot slip out. All the same 
a breast-strap and a breeching are useful when slinging camels, although 
not absolutely necessary. The camel may be blindfolded before slinging. 
Two sets of slings should be available for each crane to save time. One 
set is being put on a camel whilst the other is in use. The slings are 
put on a camel in the standing position; camels do not struggle much 
in slings, and generally balance well. There is no need to bind the 
legs. Where there is no wharf camels may be unloaded into 4 or 5 feet 
of water from a shallow-draught vessel after trans-shipment; whilst I 
have safely landed many camels into 8 feet of water; the slings, without 
breast-strap or breeching, are loosed by a man who, stepping on to the 
camel’s back as it passes over the side, smartly unhooks the slings when 
the camel is deep in the water into which he has been rapidly lowered ; 
the camel then swims ashore. When a camel is slung, a leather head- 
collar (not a halter), with a long ‘‘ shank,’’ should be put on him, so 
that any rotation or swinging of the crane-chain can be controlled to 
some extent and injury to the animal prevented; the nose-rope must 
never be used for this purpose. The slings should not be attached to the 
crane-hook until the end of the crane is immediately above the camel’s 
back; otherwise the camel will be swung violently to one side as his feet 
leave the ground. Swimmers should receive the camel in the water, as 
some camels will swim out to sea unless guided. Camels swimming in 
the wrong direction may be turned by splashing water into the face on 
the seaward side; the camel swims much more slowly than the horse. 
No boat should come near a camel in the water unless he is actually 
swimming, when, if the distance to the shore is considerable, assistance 
can be rendered, and, if necessary, the head supported. But, if standing 
in deep water, a camel in his alarm sometimes tries to get into the 
boat himself, and may capsize it with his foot. Camels should be loaded 
as near as possible to the time of departure, and unloaded immediately 
on the arrival of the ship at its destination, because the draught made 
by the windsails and the ventilators practically ceases when the ship is 
stationary, and, near the Equator, the heat in the hold becomes unbearable. 


HEIGHTS AND WEIGHTS OF CAMELS. 


Indian and Afghan camels are the heaviest. Measured at the withers 
the largest camels are just over 7 feet, and more must be allowed tor 
the hump. The average height of Indian camels is about 6 feet 8 inches 
at the withers, but small hill-camels may only measure 6 feet. 


The heaviest Indian camels for their size are those of the Dera 
Ismail Khan type, which, often only 6 feet 4 inches in height at the 
withers, may yet weigh as much as 13 cwt. Big Riverine baggagers some- 
times weigh even more. The average weight of Indian camels is about 
104 to 11 cwt., but some small hill-camels may not turn the scale at 
9 cwt. Arab, Sudanese, and Somali camels weigh from 9 to 11 cwt. 
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CHAPTER 17. 
CAMEL PRODUCTS. 


Camel Meat is eaten by Mussulman camelmen when the animal has 
Leen slaughtered in the approved fashion, and sometimes they will ‘‘stretch 
a point’’ even if the camel has been shot through the head, if the throat 
is cut before the heart has stopped. In Kenya and in Somaliland many 
camels are kept purely for butchering, and these are gelded at an early 
age (3 years usually) to favour fattening and tenderness, and are called 
‘*Gol.”” Young camels up to two years of age may be used for meat 
without castration. In Cairo there is a market for the flesh of slaugh- 
tered burden camels; tuberculous carcases are ,met with at this market 
in the proportion of about 4 per cent., although the disease is rare in 
other camel-countries. I have myself lived for a time on camel-flesh in 
Jubaland, and found it as good as the local beef, provided always that 
it came from a young animal kept entirely with a view to slaughter for 
meat. 1n Arabia the dead camel’s hump is boiled down for grease. 
Camel’s meat is forbidden to Jews. 


Camel Milk is poor in fat but rich in nitrogenous elements; the 
composition of the milk of the camel, mare, and goat is given below from 
Dragendorf :— 


Clascinogen 
or Albumen Fat Lactose Salts Water 
Camel 3.7 2.9 5.8 0.6 86.3 
Mare 1.89 1.09 6.65 0.31 90.06 
Goat 3.69 4.09 4.45 0.86 86.9 


Butter can only be made out of camel’s milk with difficulty; Cross 
obtained two ounces from 3lb. milk after four hours churning. The milk 
is extremely sustaining. It is lable to cause indigestion unless at first 
partaken of in small quantities. Many-camelmen deyend chiefly on camel’s 
milk for sustenance during certain seasons of the year. One gallon, some- 
times two soon after calving, of milk, in addition to the share of the calf, 
is the yield of average milkers. Arabs allow the milk to go sour for their 
own use. ‘‘ Halwa’’ is a sweetmeat made of camel’s milk and honey. 
Horse-foals which have lost their dams may be reared on camel’s milk 
diluted with water. Ponies belonging to Somalis or Arabs are sometimes 
sustained in countries where water is scarce by the milk of two cow-camels 
diluted with two or three pints of water. 


Camel Hair.—The finest hair is that of the young camel. The 
Jeger Company informs me that the hair they use is chiefly from the 
Bactrian camel. Camel-hair possesses special durability, slow conductivity 
and lightness, and is quite the best medium for blankets and warm outer 
garments. ‘Two camel-hair blankets protect as well as three woollen ones 
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of the same thickness. Jzgers use camel-hair for blankets, rugs, overcoats, 
and dressing gowns; and, mixed with wool, for knitted garments. The 
hair from the ‘eng cold-weather coats of adult camels is mixed with goat’s 
hair or wool to make strong coarse fabrics for camel-saddles, bags, &. The 
long hairs from the tail are woven into cords and ropes of great strength 
and durability. Punjab camels shorn in March will yield about 3lb. of 
hair; Baluchis yield much more. 


Camel Leather.—The hide does not make good leather; it is used 
for saddlery, and, in India, for making ‘‘ Kupas ’”’ or large receptacles for 
holding ‘‘ Ghee.’’ 


Camel Bones are used as tentpegs by the Arabs; also for manure. 


Camel Dung is used as a fuel in desert countries, and, from the 
ashes, sal-ammoniac can be extracted. . 


Camel Urine is used in Arabia for washing purposes on journeys 
where water is not available. 


3 
Camel Ticks are used to feed falcons. 
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VETERINARY SECTION. 


CHAPTER 18. 


GENERAL NOTES ON CAMEL DOCTORING. 
THE CAMEL AS A PATIENT. 


lt may be taken as an axiom that the successful camel-doctor must 
understand his charges in health as well as in disease, and the only way 
to understand the camel in health is to live with camels for a time. The 
qualified veterinary surgeon without this knowledge is placed at ‘such a 
disadvantage that he is bound to make many mistakes at first, and his 
inability to go into details in conversation with the camelman naturally 
results in want of confidence in him on the part of the latter; yet I 
would rather place a sick camel in the charge of a veterinary surgeon 
unexperienced with these animals than leave it to the tender mercies of a 
camelman. ‘The native camelman’s treatment for a sick camel, with few 
exceptions, 1s of the violent order, taking the form of applications of hot 
irons to various parts of the skin of the patient, the administration of 
irritant medicines and so on; nevertheless, it is always worth while paying 
attention to what the camelman has to say concerning his sick animal 
with a view to sorting out the grains of information from the chaff of 
ignorant imaginings and falsehoods in which they are concealed; and there 
are certain diseases, mange for instance, for which the camelman applies 
a rational treatment which is very difficult to improve upon. The camel- 
man is quick to recognise the diffidence and awkwardness of the inex- 
perienced doctor in handling and examining the strange patient, and so it 
follows that any orders given regarding the treatment of the animal. are 
ignored, and resort is had to the hot iron, black pepper or the fakir’s 
charm; the camelman himself is thus the chief difficulty in the way of 
the acquisition of practical knowledge by the European. 


‘he case is entirely different when, by observation and_ practical 
study of the camel, the veterinary surgeon can approach his work with 
confidence and can show in his conversation with the camel-owner that he 
knows what he is talking about, and can handle his patient without 
exposing himself to injury by the teeth or hindlegs of the same, or without 
placing himself where he will receive part of the contents of the rumen 
or rectum, as the case may be, all over his person. Armed with ex- 
perience, it is not diflicult to gain the confidence of the most ‘ jungly ”’ 
camelman, and it is then that one’s cases get their chance. 
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‘he camel himself is a dirty, and somewhat dangerous, but other- 
wise ideal patient. Two golden rules may be given here for the 
camel-doctor :— 


1.—Look after ‘‘ Number 1.”’ 
2.—Wear your oldest clothes. 


One should never take unnecessary risks of injury with the camel; 
particularly is this rule necessary when the males are rutting; one may 
pass within the danger-zone of a thousand strange camels without receiving 
any greater injury than the shock of the contact of a warm inquiring 
rauzzle on the back of one’s neck; but the next camel may take objection 
to one’s presence and, should he use his teeth, will do so to such purpose 
that it will probably be a long time before the camel-doctor comes out 
of the hospital, and if he comes out of it whole, he can consider himself 
lucky. Do not approach too close to any strange male camel until the 
camelman has hold of the nose-rope; and even when the camel has been 
accustomed to your presence, never give him a chance, but approach a 
sitting camel from behind and a standing one from the side. 


‘fo save oneself from annoyance, it is necessary to see that the tail 
of any camel suffering from diarrhca be tied round to one side before 
approaching him, otherwise filth is scattered about as soon as the camel 
is handled. When handling the hinder parts of any sitting camel the tail 
should first be firmly held either by one hand or by an assistant, otherwise 
its movements are apt to scatter sand, dust and urine over one’s clothes, 
or even to deal a nasty blow on one’s shins. Again, in examining the 
mouth or head of a nervous animal, one must stand out of the ‘‘ line of 
fire’’ of any semi-digested food which may be ejected from the mouth, 
because although the one-humped camel does not deliberately spit, he 
vomits on the slightest provocation, and the material is ejected when he 
bellows forth his protests. I have known the Bactrian camel to spit 
saliva deliberately, like the Llama, but not the one-humped camel. 


Provided proper precautions are observed against danger and dirt, 
the camel, as I have said, is an ideal patient, notwithstanding his bulk, 
owing chiefly to his natural attitude of repose in the couchant position. 
He is easily tied up in this position for any operation; he never has to 
be cast, but merely rolled over on to his side. Almost any kind of con- 
veyance, such as a bullock-cart, can be used as an ambulance for him. 
He will rest himself as no other animal can, and good cures may be 
attained from certain fractures of weight-bearing bones. He is easily 
handled by anyone who understands him. I know no other animal, not 
even excepting the dog, which reacts better to good and tactful nursing. 
Samples of blood and urine are easily obtainable, as also are observations 
on temperature and pulse. He is easy to administer medicine to, whether 
it be in the form of drench, bolus, or subcutaneous or intravenous injec- 
tion. He requires no slinging, and, generally, no stabling. He withstands 
wasting disease probably better than any of the other domesticated ani- 
mals owing to his hump, his immense power of endurance, his extraordi- 
nary ability to save energy by motionless rest, and his endless patience 
(one might almost say ‘‘ pluck’’). 


In some countries there is a difficulty in getting a camel-owner to 
give complete rest to his animal, because that implies that he must he 
ration-fed instead of grazed, and means extra expense in up-keep. Ancther 
obstacle to be contended with is that a camelman may be on a journey 
when his camel is taken ill, and the only rest the poor beast can be 
given is that of marching unloaded behind the caravan day after day 
until the owner gets home or halts at some village where he knows some- 
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one with whom he can leave the camel. Until a larger number of 
European veterinary-surgeons understand the camel than is the case at 
present, it is inevitable that many of the cases brought for treatment 
will be in such an advanced state of disease that nothing on earth can 
cure them, the owner having first tried everything he and his friends can 
think of before deciding to see what the Veterinary can do; and the 
latter must always find out, if possible, what has been done already to 
the camel by way of treatment, so that due allowance may be made in 
the diagnosis for the choking, irritation, and other effects of violent reme- 
dies which mask the actual symptoms of disease. 


In these pages it will be found that I am continually mentioning 
trypanosomiasis as an occasional cause of very many different symptoms 
of disease in camels; yet care has been taken not to exaggerate the im- 
portance of this disease; as a matter of fact, it is difficult to do so, as it 
is infinitely the most important serious constitutional disease in camels, 
and no clinical examination of a sick camel is really complete without a 
microscopical examination of the blood for trypanosomes, excepting in 
Australia and British Somaliland. Just as in a London _horse-practice 
one had to keep glanders always in mind, in cattle-practice tuberculosis, 
and in dog-practice distemper, owing to the many symptoms those diseases 
may cause; so, with camels, one must always remember that lung-troubles, 
bowel disorders, nervous symptoms, fevers, debility, ophthalmia, cedemas, 
etc., are very often due to Trypanosomiasis. 


NORMAL AND ABNORMAL TEMPERATURES 
IN THE CAMEL. 


‘The temperature is taken per rectum when the camel is in the sitting 
position, and it is necessary to grasp the tail firmly in one hand when 
inserting and maintaining the bulb of the thermometer inside the bowel 
to prevent injury to the instrument. A clinical thermometer for use on 
the camel may conveniently register as low as 94 degrees F. Restless 
camels are quickly soothed by gently rubbing the skin in the groove at 
the side of the base of the tail whilst the thermometer is inserted. 


The important thing to know about the camel’s temperature is that 
it rises considerably from dawn to sunset and sinks again during the 
night; and in healthy camels there is usually a difference of about 
3 degrees F. between the temperature taken at 7 a.m. and that at 7 p.m.; 
sometimes the difference may attain 4, 5, or even 6 degrees F. 


At sunrise the average temperature of the resting adult camel is 
97 degrees F. At sunset the average temperature is 100.3 degrees F. 
When taking the temperature of a camel during the day one notes the 
hour before deciding whether the animal is fevered or not; if this is 
done, the thermometer is of great value for practical purposes with the 
camel. Thus, under ordinary circumstances, a resting camel which shows 
a temperature of more than 99.5 degrees F. before 10 a.m. or of more 
than 102 degrees F. between 6 and 7 p.m. is always in fever. 


The season also greatly influences the camel’s temperature; the tem- 
peratures of camels in the early morning vary from 94 degrees to 98 
degrees I. in the cold weather, and from 95 degrees to 99 degrees in 
very hot weather, although the figures 98.5 degrees and 99 degrees F. 
are rarely reached at that hour in healthy camels in India, excepting after 
the stifling nights of June and July. The evening temperatures vary 
from 98 degrees to 101 degrees F. in the cold weather, and from 99 degrees 
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to 101.6 degrees F. in the hot weather. Thus, in the cold weather, a 
camel showing a sunrise temperature over 98 degrees F. or a sunset tem- 
perature of 101 degrees F. is generally fevered; whilst in the hot weather 
one cannot safely reckon a camel fevered unless his sunrise or sunset 
temperature is one degree higher than this (i.e., 99 degrees F. at sunrise, 
102 degrees at sunset). 


A healthy camel’s temperature may be influenced by other conditions 
besides the hour and season. It sinks about half a degree after watering. 
When flies, especially biting-flies, are numerous, as in some places in the 
rains, the temperature of the camel is of little use in diagnosing disease, 
since the irritation caused by the attack of flies often causes it to rise 
to 103 degrees and 104 degrees F. Rutting does not influence the tem- 
perature in males even when severely upset by the condition. Fat geldings 
sometimes show a normal temperature about 1 degree F. above the average 
given above. 


Age is another factor to be reckoned with. Sucklings have a higher 
average temperature than adults, and do not show any great variation in 
their temperature through the day; my observations on 6 months’ old 
camel-calves have led me to the conclusion that their temperatures average 
1 or 1.5 degrees F. higher than adults. 


Work also causes a rise in temperature, which has to be allowed for 
in some cases. 


On the whole, the evening temperature is more reliable for clinical 
purposes than the morning one; but it is curious how a slight wound 
may influence the morning temperature without raising the evening one. 


In the morning 102 degrees F. is high fever. 


The highest abnormal temperature (except in Heat Apcplexy) that 
I have a record of so far is 107.3 degrees F. observed by Cleland in a 
case of Surra; as a rule, Surra paroxvsms run between 102 and 106 
degrees I’. in the evening. I have noticed that camels debilitated through 
any cause show a greater average variation between their morning and 
evening temperatures than any other camels, the difference often being as 
much as 6, 7, or occasionally 7.5 degrees F. 


Finally, it may be mentioned that in the terrific heat experienced 
at some seasons it is sometimes necessary to cool down the thermometer 
in water just before taking the temperature of the camel to prevent errors. 


PULSE. 


The pulse can be felt when the animal is in the sitting position. 
The best situation is the posterior tibial artery, about 7 inches above the 
point of the hock and about one inch to the inner side of the ‘ tendon 
of Achilles.’’ In this situation it is more palpable when the animal is 
sitting with his hind feet flat on the ground with his hocks raised, than 
when he is sitting with heels and hocks on the ground. A _ right-handed 
man will stand on the near side of the animal with his left hand holding 
the tail and his right hand on the pulse. 


Another position is the middle sacral artery, palpable in the median 
_line on the under side of the tail near its root. 


In the healthy adult camel at rest the pulse varies in the early 
morning from 32 to 44 beats per minute, and in the evening from 36 to 
50, averaging about 44 at 6 p.m. It is possible to find an irregular and 
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sometimes even an irregularly intermittent pulse in camels temporarily, 
which show no sign of any heart disease. 


RESPIRATIONS:.: 


The normal frequency of respiration in healthy camels at rest is 
very variable, from 5 to 12 per minute; it is from 5 to 8 per minute in 
cold weather, and the increase up to 12 is found on hot days. There is 
generally something wrong if the respirations are over 12 when it is 
cool; the influence of pain has a greater effect in increasing the frequency 
. the respirations than consolidation or suppuration of large areas in the 
ungs. 


Camels use their abdominal muscles and diaphragm in respiration to 
a comparatively greater extent than most animals; thoracic movement is 
very sight, as the ribs of the camel are weight-bearing bones. For this 
reason the effect of painful disease such as pleurisy, peritonitis, and perti- 
carditis on the nature as well as the frequency of the movements of re- 
spiration is particularly well-marked in the camel and is a great aid 
to diagnosis. ; 


The camel can breathe through his mouth, notwithstanding the pos. 
session of the palatal expansion. ‘They are often seen when resting after 
work or after grazing, sitting with closed nostrils and pendulous lower lip, 
breathing through the mouth and occasionally blowing out their cheeks. 


SIGNS OF ILL-HEALTH IN CAMELS. 


Fever.—The symptoms of fever in the camel depend a good deal on 
the severity of the attack. When quite typical the initial rise of tem 
perature is ushered in with rigor or shivering; the skin feels cold to 
the hand, especially that of the ears and feet, and the coat stares. The 
animal stands with his nose somewhat depressed and head hanging forward, 
the eyes dull and half-closed, the normal wrinkles about the eyes are 
smoothed away, and from the eyes runs a watery discharge. The pulse 
and respirations are quickened, and the animal ceases to chew the cud. 
There is some loss of appetite, partial or complete, and the animal may 
refuse to. drink. The urine is high-coloured and scanty, and in females 
the yield of milk is greatly diminished. 


Later the body becomes warmer, the mucous membrane of the eyelid 
is red and injected, and the depression is more marked. The animal stands 
motionless, his tail idle, and flies settle on him without being disturbed. 
He often prefers to stand facing the sun. If sitting he rests his head 
on the ground in front of him, more than the healthy camel does. Some- 
times the dung-balls (normally about the size and shape of a walnut, but 
often with a concave side) become harder and smaller than normal. An 
increase in the secretion of the poll-glands is often noticeable, and on rare 
occasions | have found the body damp with sweat. If the camel is off 
his feed the flank looks hollow. 


When recovery is taking place the animal begins to chew the cud 
and the appetite returns; the urine increases in quantity and the other 
functions return to the normal. 


Regarding the loss of appetite in fever, it often happens that a 
camel which has refused to graze all day will come back in the evening 
and eat his rations eagerly. This is misleading to the camel-doctor, and 
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an inquiry should always be made as to whether the camel grazed well 
or not during the day. It is far easier to note depression and loss of 
appetite on the grazing ground where the camel has to exert a certain 
amount of energy in foraging for himself than when he is sitting down 
opposite a tempting ration of fodder and grain. Particularly is this the 
case in the fever due to trypanosomiasis. Thus the grazier has an advan- 
tage over the doctor, and should always be questioned on the point. 


‘'o summarise, the appearances which chiefly lead one to suspect 
fever in the camel and to take the temperature, are the loss of appetite 
shown by a lack of interest in browsing, cessation of rumination, the de- 
pressed attitude, the dull, discharging eyes, and the hollow. flank. 


PaIn.—The camel makes less of pain than most other animals, but, 
nevertheless, he exhibits symptoms unmistakable to those conversant with 
him. 


The animal’s long neck furnishes a signal of distress; in diseases 
accompanied by pain, the neck is carried stiffly erect and the ears are 
‘* pricked ’’ backward. If the pain is acute, the neck may be alternately 
depressed and elevated, the countenance and protruded eyes are expressive 
enough, and every few minutes the head will be laid on the ground in 
front of the animal, if it is sitting, to be raised again almost immediately, 
whilst the animal endeavours to obtain relief by shifting his position. 
Sometimes a considerable amount of tears runs down the face, and there 
is an increased secretion from the poll-glands in males. 


When a camel is suffering from abdominal pain of not too severe a 
nature, he generally sits with his hind feet tucked to one side, so that 
he can press his belly on the ground; and every few seconds he will 
shift from one side to the other. The respirations are always markedlv 
increased in frequency. Nevertheless, it must be remembered that by 
far the most common cause of uneasiness in sitting camels is not abdomi- 
nal pain but an injured pad (generally the pedestal), from which the 
animal is endeavouring to shift the weight of his body. 

Very acute abdominal pain may cause the camel to roll and sweat 
after the fashion of a horse with colic; or to look round at his flanks; 
and he may indulge in lugubrious moaning and lachrymation. 


Grinding the teeth and grunting are symptoms of fain occurring 
as in the ox, but less frequently. 


in healthy camels grinding the teeth during ‘“ musth” and after 
eating salt is normal; in disease it occurs in dull pain and lung-abscess. 


Grunting is heard in painful abdominal conditions, such as peritoni- 
tis, especially in the act of rising. 


The hard wiry pulse of painful febrile diseases is noted in camels. 


In most painful diseases the belly is markedly ‘‘ tucked up’’; but in 
peritonitis and certain very acute forms of enteritis the belly hangs slack. 


Pain may sometimes be localised by noting the character of the 
respirations, which are almost diagnostic in peritonitis (a disease which 
often occurs unexpectedly in camels), and sufficiently characteristic in 
pleurisy and pericarditis. 


The carriage of the head is altered in certain painful diseases; 
thus, the nose is tilted higher than usual in frontal sinus disease; and 
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the head is extended on the neck in painful throat-diseases and in rheu- 
matism of the neck. 


rd 


CHANGES IN THE NATURAL EXCRETIONS AND SECRETIONS. 


Nasal and Oral Discharges.—A watery discharge from both nostrils is 
seen in some healthy camels after watering; also in camels suffering from 
catarrh. An offensive gangrenous smell in the breath of the camel is gener- 
ally due to a septic nose-peg wound; sometimes to a putrid abscess inside 
the lips, or to a gangrenous “‘ palu.’’ If the smell is the characteristic one 
of decomposing food, the veterinary surgeon will, of course, examine the 
teeth. ‘lhe discharge from the nose in cases of frontal sinus trouble in 
the camel rarely has any smell; it is purulent, and chiefly comes from one 
nostril, though often a little comes from the other as well. 


Discharge of blood from a nostril or the mouth is often indicative 
of the presence of leeches. 


Bots may be coughed out from the nostrils, but are not necessarily 
the cause of the cough. When bots are got rid of in a healthy camel, it 
is by a sudden strong sneeze, 


Excessive salivation in the camel is not so common in disease and 
injury as in the horse or ox, but occurs in diseases of the throat. In a 
fevered camel excessive dribbling of saliva is often only met with when 
the animal is very ‘‘ far gone.’’ Foaming at the mouth is seen in healthy 
camels when rutting or after eating salt. 


Discharge from the Eyes.—An increased watery discharge from the 
eyes is common in fevers, and is rather characteristic of Trypanosomiasis 
during fever paroxysms. A copious flow of tears precedes protrusion of 
the eyeball in Kapauli, and is also often seen in painful diseases; when 
one-sided, it is generally due to eye trouble, ophthalmia, or conjunctivitis. 
In Africa, ticks (on the eyelids) and moths cause a discharge from the eyes 
in healthy camels. 


Changes in the Dung.—Normal camel-dung is in fellets about the 
size and shape of a walnut, with one side concave. But the appearance 
of the dung of camels in health depends chiefly on the nature of the 
plants on which they are browsing. Continuous grazing on Salvadoras, 
‘amarisk, &c., often causes diarrhoea, and so does a sudden change of 
diet. ‘ihe mere handling of some nervous animals is sufficient to start 
diarrhoea in them, whilst many camels, especially young ones, purge when 
a painful wound is being dressed. The first changes in the dung-pellets 
in disorders producing a degree of constipation are an increase in hardness, 
a decrease in size, and a tendency to form in a cylindrical shape. In 
Specific Peritonitis a glue-like excretion collects about the anus. 


Undigested grain, certain parasites, blood, sand, &c., may be passed 
with the dung. When diarrhcea is accompanied by dysentery it is gener- 
ally a serious matter. 


Changes in the Urine.—The Urine is easily collected for examina- 
tion; a camel which has been sitting some time will generally stale on 
rising. Jf he does not, the mere act of lifting up a foreleg will often © 
cause him to spread himself and stale. 


Bloody Urine is not uncommon in camels, otherwise, serious urinary 
trouble is rare. The urine may be increased or decreased in amount; may 
be high-coloured or pale; sometimes it is pigmented, leaving a yellow 
deposit on the hair of the hindlegs. Spermatazoa are commonly met with 
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in the centrifugalised urine of ‘‘ musth’’ camels. Trypanosomiasis can 
sometimes be diagnosed by the smell of the urine. 


CHANGES IN THE VISIBLE Mucous Memsranges. — The conjunctival 
mucous membrane is injected and reddened in some high fevers; shows 
hemorrhages in some cases of trypanosomiasis; and is pale in anemic 
animals, especially in chronic wasting diseases. I have never seen a 
‘‘ jaundiced’? membrane in camels. 


Wourds and small ulcers inside the hps are common in Punjab 
camels, and are due to injuries received from thorns ard twigs when 
browsing; they have been mistaken for lesions of specific diseases. It is 
curious how often camelmen of life-long experience will mistake the 
normal papille of the buccal mucous membrane for diseased growths. 


CHANGES IN THE Sx1IN.—Apart from actual disease of the skin itself, 
changes take place in it in fevers, such as “‘ staring ”’ of the hair, tightness 
(hidebound), and coldness. 


Debilitating diseases cause the hairs to fall out, or to be easily 
loosened. ‘The long hairs of the tail are easily pulled out in camels ‘ run- 
ning down’’ from such diseases, particularly Surra. 


Coldness of the skin and insensitiveness to the irritation of flies 
settling on it in large numbers, are symptcms which often herald the 
approach of death. 


Occasionally the whole surface of the skin may be found damp with 
sweat; this has been seen in acute fevers, peritonitis, fractures, &c., and 
a cold sweat happens before death from various causes. 


Oedemas, or non-painful dropsical swellings, sometimes occur in the 
skin. In Trypanosomiasis, although Oedema does not occur so often in 
the camel as in the horse, yet it is sometimes met with under the belly, 
and also around the base of the pedestal; in the latter case, it is generally 
only by pressure with the fingers that the presence of Oedema can be 
recognised. Oedema of the belly is also seen in pneumonia, in advanced 
pregnancy, and after too brisk an application of Taramira Oil for Mange. 
Oedema of the sheath occurs from the latter cause and also from Surra. 
Oedema of the hindlegs is found in Nephritis from Arsenic Poisoning 
and in hospital cases which have had no exercise. 


Oedema of the Temporal Fossa occurs in a few cases of Trypanoso- 
miasis, but, if affecting one side only, it draws attention to disease in the 
Frontal Sinus or to inflammatory diseases of the head, such as Kagali. 


It is important to note that an Oedema along the belly and about the 
pedestal occurs in Somali camels after a big drink, and that, in this case, 
it is purely physiological and not a sign of disease. 


Loss oF FLESH, EMACIATION, AND UNTHRIFTINESS.—A camel in good 
health and condition has a large firm hump and is well filled out over 
neck and quarters. 


Loss of condition occurs in healthy animals from insufficient, unsuit- 
able or unaccustomed food or grazing, continuous overwork, working when 
immature or at unsuitable hours, old age, excessive ‘‘ musth’’ in bulls, 
prolonged lactation in cow-camels, or deprivation of salt or saltwort 
grazing. 
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In disease, loss of flesh and unthriftiness result from Trypanoso- 
miasis, a severe infection of Filariasis, Tuberculosis, Verminous Bron- 
chitis, severe infection with mange, ‘‘ Wel,’’ sarcocystosis, lung-abscess, 
chronic pleurisy, heart atrophy, excessive infection with Hydatids, Bil- 
harzia, and other worms, continuous lameness, dental abnormalities, in- 
ability to obtain proper rest owing to injured pedestal, chronic indiges- 
tion, recurring colic, &c. The hump vecomes less firm and decreases in 
size, and may eventually disappear altogether. It is not sufficient for 
the doctor to look at the hump; he must feel it with his hand, and will 
be well advised:'to do it carefully or he will run some of the thorns 
which lie hidden in the coat into his hand. Owing to the varying amount 
of hair on the hump, it is often impossible to estimate its size without 
feeling it, whilst, of course, its consistency can only be known by pal- 
pation. A leaning hump is not of itself a disease, but very few camels 
in good condition show this abnormality; when a camel with a leaning 
hump is fattened, the hump fills up straight. The state of the hump 
cannot be taken as an infallible index of a camel’s condition, as some 
animals retain a fair hump even when miserably poor in quarters and 
neck; and, in India, I found this rather characteristic of camels of the 
United Provinces. When confronted with a camel of unthrifty appear- 
ance of which no history is available, one may generally give a fairly 
good guess as to whether the animal is on the decline or on the upward 
grade, as, in the former case, the long hair comes out from the tail very 
easily, whilst in the latter case it will require a strong pull to lcosen it. 


Exact diagnosis of the cause of sickness in unthrifty camels cannot 
he made without an examination of the blood for trypanosomes; and _ it 
is also advisable in some cases to examine a thick film under a low 
power objective for Filarial embryos. 


Oruer Sicns or Disease.—These are generally sufficient to draw the 
attention of the Veterinary Surgeon to a special examination of certain 
parts, and include cough, vomition, difficulty in swallowing, straining, stiff- 
ness, paralysis, inability to lower the head to drink, and so on. 


The soft, sigh-like cough of the camel suffering from pneumonia 
and pleuro-pneumonia, however, requires mention here, as it is extra- 
ordinary how it escapes the attention of camelmen in charge of sick camels. 
When it is doubtful whether a certain patient is coughing or not, the 
best way is to see him rise from a sitting position, as the cough frequentlv 
occurs on rising, especially first thing in the morning. 


Very serious symptoms in advanced febrile or debilitating diseases 
are inability to rise, sunken eyes, excessive dribbling of saliva, running- 
down pulse, subnormal temperature, and retaining unchewed food in the 
mouth; and a camel about to die is often eovered with a swarm of flies, 
and the bones of the neck may bulge out at one side owing to the head 
being supported entirely by the Ligamentum Nuche. 


Pendulous lower lip is not necessarily a sign of debility. Punjab 
camels with the nostril pierced for the nose-peg often hang the lower lip 
when at rest in the evening, breathing through the mouth, with closed 
nostrils. Calves whose nostrils have not been operated on or unworked 
cow-camels rarely do this. In hot weather a healthy camel will sometimes 
open his mouth and blow out his cheeks when resting. The same camels 
will open their nostrils when either travelling or ruminating. 
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NURSING CAMELS IN SICKNESS. 


One of the chief obstacles to the nursing of-sick camels is the 
camelman, because he has usually more than one camel, and cannot stay 
im one place to tend a sick one at the cost of losing the work of the 
remainder. Sick lines should be situated in or adjoining some grazing 
ground, where the camels will not be worried by flies, and should have 
‘a store of grain and forage of several kinds, a well or a stream within 
easy reach, and some camelmen to look after the sick, so as to leave the 
owner free to work his other camels. It is useful to have a compound 
where the camels can be turned loose and free from restraint within the 
area. ‘lhe compound wall must be substantially built and over 6 feet 
6 inches high; camels will make breaches in a low wall of mud or stone 
badly built, when rubbing their necks on it. Railed or wired fencing is 
not suitable for the camel-compound, as the camel may injure himself 
if his head gets fixed between the rails or wires. A good ‘“ zariba ”’ 
answers the purpcse. Gates should be substantial and never spiked. Shade 
must always be provided, and this may be done by erecting a shed high 
enough for camels to enter without risk of injury, with an open side 
away from the prevailing wind. 


There must be a supply of ‘‘ jhools’’ or camel-blankets. 


Every new patient should be examined for Mange or other con- 
tagious disease, and if any sign is seen he must be kept by himself out- 
side the compound. In the fly-season trypanosomiasis cases should be 
kept at a different camp altogether. 


lf not too ill to graze, a sick camel may be allowed some freedom 
in the grazing ground, and when he stops Heat he should be brought 
in. When in the lines he should be kept in the shade. 


[t is always best in febrile cases, in lameness from Joint-diseases, 
or in injured pads, to let the camel loose in the compound; these cases 
often prefer to stand or to change their attitude frequently, and they 
do not get proper relief if roped down in the sitting position. If there 
is no enclosure to turn these camels into, the next best arrangement is 
to hobble them loosely, or to tie the neck-rope or halter-rope to a stone 
ov a log, leaving sufficient length for the camel to stand with head erect 
in the natural position. In a military hospital, of course, the neck-ropes 
will be tied to a long picketting rope lying along the ground. 


When the sick camel refuses to graze he may be tempted by any 
seasonable green stuff, bhusa, or branches cut from trees. In the latter 
case, branches from those trees from which the leaves are easily stripped 
by the camel are suitable, such as the non-thorny species or the young 
tender shoots of thorny trees. A camel can get no purchase on loose 
branches for this stripping action, and it is necessary either to have a 
camelman holding the branches or to fix them in such a way that the 
camel can pull off its leaves. This is one of the most important measures 
in nursing the camel, yet few camelmen appreciate it. A weak camel 
ready to eat will soon tire of trying to get the leaves off a number of 
cut branches thrown down in front of him; but will feed if he finds 
some resistance to pull against. When the camelman is holding the 
branches he should turn them about as the camel feeds, so as to keep 
the leaves always in front of the animal. 


When a camel refuses to eat, hand-feeding can be resorted to. The 
camelman takes the nose-rope close up in his left hand, picks up the 
fodder with his right hand, and pushes it into the mouth at the side of 
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the cheek. The camel] may resist, but will often eat a good deal in this 
way, the nose-rope being held in such a way that the mouth is sufficientiy 
elevated to prevent him throwing out the food. Sometimes grain is thrown 
into the mouth in a similar way. 


Few animals are as easy to manage when inclined to be off their 
feed as the camel, if proper tact is used. 


Again, a camel will refuse gram bhusa when he will accept moth 
bhusa, or vice-versa; and, for this reason, a variety of forage should be 
available, so that the diet may not be too monotonous. Sometimes a 
change in the kind of grain is appreciated. 


Bran mash is an acquired taste in camels and is seldom used. _ Lin- 
seed tea is one of the best nutriments for weak camels, administered 
unstrained. Massalas made of wheaten flour and coarse brown sugar 
or treacle are very useful, and are sometimes eaten from the hand, thcugh 
it is generally necessary to throw them into the open mouth bit by bit; 
$lb. or 1 lb. of each may be given at a time. Rice ‘‘ congee’’ is useful 
in diarrhea. 


in some cases where a camel refuses to drink water, and especially 
when constipation is noted or purgation awaited, or when a camel is too 
weak to be taken to water and refuses to drink from a bucket, chilled 
water may be administered forcibly, as drenching is easy and safe if 
done properly. 


During cold nights the sick camels must be rugged up. The sitting 
for them should be soft, on sand if possible, and free from stones; and 
sheltered from the wind. 


Some camelmen are easily taught to read English figures on branded 
camels or to read a clinical thermometer, These accomplishments are of 
considerable value in saving the time of the Veterinarian. 


ADMINISTERING MEDICINE TO CAMLES. 


Draughts.—With quiet camels two men can give a draught, but if 
the animal resists a third man is useful. For drenching camels I used 
a cylindrical vessel, capacity 2 quarts, made of tin, and with its open 
end squashed in to make it oval. The narrow diameter fits into the 
camel’s mouth. The sitting camel’s forelegs being tied, a camelman takes 
the upper lip in one hand and the lower lip in the other, and forces the 
head back so as to point the mouth upwards. A second man may help 
to keep the head in this position by holding one ear in each-hand. ‘The 
man administering the drench stands at one side, and, taking the vessel 
in one hand and pulling out the corner of the mouth of the camel-# the 
other, pours in the draught. ie 


lf certain precautions are taken choking is very rare. These are :— 


(1). See that the camelman supposed to be holding the lips is not 
also holding the nostrils; unless warned, nearly all camelmen 
grasp the upper lip in such a way as to close the nostrils 

' effectively. They must be taught to grasp it well below the 
nostrils so as to leave them free. 


(2). Jf a camel bellows during drenching pour in the draught at the 
end of an inspiration. 


(8. Give oily draughts slowly. 
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When a patient is under continuous treatment a good plan is to 
tap the head just before pouring in the draught. The camel then gets to 
know when the medicine is coming. 


One can drench twelve camels in less time than it takes to do one 
horse. 


Bolus.—Balls made up for the camel are round and the size of a 
tennis ball. The camelman holds the mouth open by the lips, as before, 
and another man throws the bolus straight down at an opportune moment. 
The camel’s nose is kept elevated until he has swallowed. Sometimes a 
little water has to be poured down to make the camel swallow. 


Hlectuary.—Rarely used. Given as for horses, but the nose is kept 
elevated for a few moments afterwards. 


Subcutaneous Injections.—After clipping and disinfecting the skin, 
a fold of it is picked up and the needle inserted. The best place is in 
front of the shoulder at the side of the neck. 


Intravenous Injections.—Owing to the immense size of the camel’s 
jugular vein, these are easily given. The camel’s lips and ears are seized 
as in drenching, and the head forced back as far as possible in the middle 
line. A man standing in front of the camel raises the jugular vein by 
strong pressure of his thumb into the neck at the side of the windpipe. 
The vein can now be seen bulging opposite the larynx. The hair having 
previously been clipped and the skin disinfected, the needle is plunged into 
the vein perpendicularly and the blood runs out through it. The syringe 
is fitted to the needle, the man raising the vein removes his pressure, and 
the piston is pressed slowly home. In treating camels for Trypanosomiasis, 
the following points may be observed :— 


(1). The bulge of the vein must be visible before one attempts to 
puncture it. Do not guess its position. If it does not show 
up plainly, it is because the head is not being kept in the 
middle line. | 


(2). Give each assistant the same work to do on each occasion, i.e., 
one or two flexing the neck, one raising the vein with one 
hand and applying the disinfecting swab with the other, and 
sO on. 


(3). After injection, draw the needle out of the vein without detaching 
the syringe from it. 


in the Antimony treatment of Trypanosomiasis, instead of using a 
syringe, one requires an Ehrlich’s flask, i.e., a cylindrical graduated flask 
fitted with an indiarubber tube 24 feet long, to which is fitted a short 
hollow needle. Three inches from the needle a piece of glass tubing is 
let in as a ‘‘ window ’’; and, as close to the needle as possible, the tube 
is fitted with a spring clip. Three small glass flasks are also required, 
one containing the requisite dose of the Antimony salt, and the others 
each containing 25 c.c. physiological saline solution. The camel is tied 
fore and aft and rolled over on to his side. Having poured out the 
contents of one of the saline-containing vessels into the graduated flask, 
the clip is released for the moment to let a little escape through the needle. 
and then refastened. The needle is now pushed into the jugular vein and 
the clip released; before the normal saline has disappeared the contents 
‘of the Antimony flask are poured into the graduated flask, and when this 
also has nearly gone the contents of the other normal saline flask are 
poured in too. As this disappears into the tube the needle is whipped 
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smartly out of the vein and the seat of the puncture dabbed with Tincture 
of Iodine. The needle is disinfected by immersion in Methyl Alcohol. 
Of course, all solutions and needles entering the jugular vein must he 
sterilised. 


USEFUL DRUGS FOR INTERNAL USE_ IN 
CAMEL PRACTICE. 


A great deal can be done for sick camels by good nursing and 
the use of a few simple drugs. 


Magnesium Sulphate (Epsom Salt) is a cheap and reliable purgative. 
The dose is 2lb., and acts ordinarily in from 8 to 13 hours (longer in 
cases of constipation), the purgation lasting about 12 hours. In doses of 
llb., a laxative effect is produced. 


Kamela, in doses of 6 or 7 ounces, is an active and useful purgative ; 
the bazaar drug, however, is rather unreliable, owing to adulteration. It 
is also vermifuge. : 


- Linseed Oi is another cathartic, used in doses of two quarts. 


Linseed Tea in large and continued doses has a mild laxative effect, 
is nutrient, and a good vehicle in which to give Turpentine Oil when 
necessary. 


Ammonium Carbonate, given in bolus in 4-0z. doses, is a most 
useful medicine for camels; it is indicated when the camel is weak and 
off feed in cases of pneumonia or when the cough is troublesome owing 
to the bronchial tubes being clogged with exudate, a condition which it 
relieves in the camel like a specific. It is useful also as a diffusible 
stimulant and in ‘l'ympanitis. 


Potassium Bicarbonate, in doses of 4-0z., is effective in rheumatism, 
which is common in Indian camels. 


Strychnine Sulphate, in hypodermic doses of 4 to 1 grain, is the 
best stimulant in camels weak or paralysed, owing to its quick and reliable 
action. A sitting camel which refuses to budge will sometimes get up 
soon after its administration. The Strychnine should not be kept in 
solution, but in pellet form. The camel is very sensitive to Strychnine; 
] grain is safe, but more should not be given at a time; I have known 
2 grains to tetanise a camel temporarily. When it is desired to give 
Strychnine twice daily, $ grain is enough at each injection. 


Arecoline Hydrobromide in 2 grain doses given hypodermically is 
efficient in cases of stoppage or poisoning, and acts as it does in the horse. 


Chlorodyne is reliable and not expensive as a sedative and anodyne, 
the dose being from 4 to 6 drams, according to the size of the animal 
and the effect one wishes to produce. It is used in cases of abdominal 
pain or diarrhoea. 


Catechu and Prepared Chalk may be used with Chlorodyne to check 
diarrhoea. 


Pure Oil of Turpentine (“ Ol. Tereb.”’), dose 1 to lsozs., 1s very 
useful in ‘’ympanitis. 
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Chloroform, Potassium Bromide, Rum, and Extract of Belladonna 
are also useful in camel-practice; also Tartaric Acid and Potassium per- 
manganate (in alkaloid poisoning). 


Certain specifics, chiefly salts of Arsenic, or of Antimony, or organic 
compounds of dyes, are used in treating Trypanosomiasis. 


1t is seldom necessary to add to this short list of ‘‘ simples.”’ I 
have never employed the expensive drugs, such as Spirits of Nitrous 
Kther and Tincture of Opium. I do not approve of the camelman’s common 
practice of giving sick or healthy camels enormous doses of Taramira Oil; 
it does more harm than good. A table of native Indian internal remedies, 
not to be despised if intelligently used, is given below :— 


English Name - Vernacular Doses Action 
Hyoscyamus seeds Ajwain 2 to 8 ozs. Sedative 
Aniseed Sonf 2 ozs. Stomachic 
Cummin * Kala jiri 1 Ib. do. 

i Mithi 1 |b. do. 
Chiretta Chiretta 2 to 8 ozs. Bitter tonic 
‘Turmeric Haldi 6 to 12 ozs. Stomachic 
Indian Hemp Bhang 1 to 3 ozs. Anodyne 
Ginger Sonth 2 ozs. Carminative 
Asafoetida Hing 1 OZ. do. 


I have experimented with certain other drugs, and found the 
following of little use for the reasons given :— 


Morphine hypodermically has no sedative effect in doses up t 
10 grains. | 


Hserine tetanises voluntary muscles without acting on the bowels. 


Barium Chloride purged healthy camels without distress in about 
five minutes after administration, but proved dangerous in 
sick camels. Doses used were 12 and 15 grains. Smaller 
doses, 6 to 10 grains, produced frequent staling. It was 
injected intravenously. 


Apomorphine Hydrochloride (intravenously) is of no use as an 
emetic in the camel, and 2 grains caused Hyperesthesia. 


Aloes as a purgative is very uncertain in the camel. 


Certain instruments are necessary in camel medical practice, viz. :— 
Clinical thermometers, microscopic diagnostic apparatus and instruments for 
intravenous injection (as already described), a 1 c.c. and a 20 c.c. 
hypodermic ‘‘ Record’ syringe, with strong needles and spare parts, the 
former not to screw on, and with the opening at the point, not at the side. 
The only enema pump worth having, and, although it is expensive, it is 
very useful at times, is the one fitted with the Reed’s tube. 


For dispensing, accurate scales, one for grains and drachms, the other 
for ounces and pounds; a pestle and mortar; a spatula; an enamelled tin 
funnel or two; an ointment slab; and two glass liquid measures, one for 
minims and the other for drachms and ounces. 


The expensive Veterinary Chest of the Military Authorities was, 
in my experience, not required; a wooden box, containing the drugs, &c., 
that the camel-doctor wants for the particular journey he is engaged on, 
is all that is necessary; its shape should be long and shallow to make 
loading easy, and its size just big enough to hold the stuff. A haversack 
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containing a pocket-case of instruments, a wound syringe, a hypodermic 
syringe, a little Pot: Permang., Boric Acid, Chlorodyne, Ammon. carb., 
Rum, some Strychnine and Arecoline tablets, a small measure-glass, and 
a revolver with cartridges, usually enables one to tackle anything happen- 
ing on the march until one reaches camp. 


The instruments and dressings required in Camel surgery are dealt 
with in the next chapter. 


BLEEDING THE CAMEL.—Tie the camel fore and aft and have the head 
brought backwards on to the withers. Raise the vein by pressing the 
fingers upwards into the under surface of the neck to one side about 4 
inches below the Larynx. One may use a Fleam or a Lancet. The amount 
of blood taken will be as much as a gallon, but the Veterinary Surgeon 
will be guided by the state of the pulse and the respiration. 


Makinc Post-MortTEM ExXaMINATIONS.—In making Post-mortem ex- 
aminations on camels the novice must not be surprised to find blood about 
the mouth and the anus of the carcase; this is due to the attentions of 
vultures, and sometimes they draw most of the intestines out via the anus. 


REPORTING SICKNESS IN CAMELS.—Native camelmen do not quickly 
appreciate the reasons for early reporting any untoward symptoms in the 
animals under their charge. This is largely due either to apathy or to 
wildness, and is most marked among hited men; under the Silledar 
system, it may be due to distrust (not always ill-founded) of the results 
of reporting. Some Somali camelmen are so eaten up with conceit that 
ny seem to think it is beneath them. For the sake of efficiency, it 
will be found best to let every driver stick to the same three camels, 
and to have a definite chain of responsibility in the reporting of sickness. 


157 


CHAPTER 19. 


CAMEL SURGERY (General). 


No fine operative skill is required in camel-surgery, but there is 
room for plenty of skill of another kind. The camel-surgeon has a 
patient, which, in spite of his size, is very easily manipulated from a 
surgical point of view; but many of the cases are of very old standing 
and require a lot of judgment to bring about quick recovery. Particularly 
is this the case in Sore Withers, in Contagious Necrosis of the skin, and 
in injuries to the pedestal. Camel lameness is not such a difficult subject 
as equine lameness. Most of the surgery consists in the treatment of 
saddle-sores, bites, injured feet and pads, abscesses and sinuses; and, 
in this connection, one should note that the inflammatory reaction of the 
camel’s tissues is characterised by :— 


(1). A great power of encapsuling necrotic (dead) tissue by the for- 
mation of a large amount’ of new fibrous tissue around it. 


(2). The thick consistency of the pus, which necessitates large open- 
ings for the evacuation of abscesses, &c., and a good “ fall’’ 
for drainage. 


Castration under various circumstances, trephining the Frontal 
Sinuses, and the operations for Hypertrophy of the Pedestal and for evelid 
defects are surgical operations that are sometimes necessary in camels. 
Abdominal Surgery has rarely to be resorted to. 


Restraint.—One must know how to manipulate the animal so as to 
handle, dress, or do even minor operations on all injured parts of the 
body without undue risk of injury from the camel. In every case it 
is necessary for the operator to have a man at the camel’s head to prevent 
the ‘‘ patient’? biting him. The ropes used in tying-up camels should 
be inspected, so as to prevent accidents from the use of rotten ropes; and 
all knots should be made with a bow so that they may be quickly loosed 
on emergency. 


A camel can be prevented from striking out in front by a man 
holding up the opposite foreleg with the knee bent, or by securing it 
thus, with a rope passed around the pastern, crossed on itself, and then 
tied over the forearm (‘‘ Rarey strap’’). As a rule, the foreleg of the 
side on which the operator stands is raised, because if the opposite one 
is lifted the hindleg next the operator has too much play. This restraint 
suffices for lancing simple abscesses or dressing simple wounds about the 
prescapular glands and Pedestal, whilst the knee can be reached with the 
foot either on or off the ground, as may he necessary. Sometimes it is 
advisable for a man to cover the camel’s eye with his hand. 
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The hindlegs are prevented from striking forwards and outwards 
by a cow-strap, the rope being passed around one leg above the hock, 
twisted on itself once or twice between the legs, and then tied around 
the other leg above the hock with the knot on the outside. Instead of 
this, one pastern may, in a similar manner, be tied to the other. A 
foreleg may be raised as well to limit movement still further. Thus, 
the groin, belly, and the inner surface of the hindlegs above the hock 
can be reached. 


The hindlegs are prevented from kicking backwards by tying them 
above the hock to the corresponding forelegs above the knee. 


ln most cases the camel is best handled sitting. The proper way 
to secure him in this position is as follows: Pass a short rope over the 
off-fore pastern, cross it on itself twice, and pass round the near pastern, 
then cross it on itself, and tie it over the near forearm. Take a long 
rope, make the camel rise on to his knees, whilst two men stand, one 
on each side, each holding the rope; then, as the camel sits down, they 
pass the rope behind the hind pasterns and inside the stifles, and then, 
crossing the ends over the loins, they tie it tightly on the loins, so main- 
taining the hind limbs completely flexed. It is best to have a piece 
of sacking or some grass stuffed below the knot to protect the skin. 
Finally, another rope is passed over the neck, each end being pushed 
under one forearm from the inner to the outer side, whence it is brought 
back over the neck and the two ends. tied; a man lowers the camel’s 
head as this is being done, so as to have the rope taut. 


‘he camel can be handled almost anywhere on the back, sides, 
quarters, and buttocks in this position. 


For operations on head, legs, scrotum, pedestal, or feet, he may 
be tied up as above and rolled over on to his side, but the neck-rope 1s 
not necessary. The rolling is done by a number of men, care being 
taken that the camel is not rolled on to any stones or other hard objects. 
The rolling is made easier by bringing the head round to the side opposite 
that on which the camel is to he as far as the loins by means of a 
halter-rope, whilst the men are pushing the animal. over. When on his 
side a piece of sacking should be placed under his head to protect the 
downmost eye from injury. Make sure that there is no tight rope about 
the throat. The instructions to the man at the head are ‘‘to keep it 
well back.’’ If necessary, a leg can be loosed to get at a foot for opera- 
tion; a rope being passed around the pastern, the limb is held out ex- 
tended by three men. 


jn releasing the camel always. let loose the rope binding the hindlegs 
first, because, if the forelegs are released before that is done, the camel 
may break his back. 


Anesthesia.—Local anesthesia with Cocaine, &c., can be practised 
as with the other animals. It is, however, seldom required, excepting 
when removing pieces of diseased bone from the Scapula or from the 
Lumbar Vertebre, or in trephining, in which cases the operations are 
rather long. 


General Anesthesia should be employed in the castration of adults 
or for any serious operation, and is essential in the butcher-like ‘‘ opera- 
tion’? for Hypertrophy of the Pedestal. I have had many camels under 
Chloroform. They may be prepared by a day’s starvation and should 
not be watered during that time; the object of this is not to have the 
belly too full and to make respiration easier. 
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_. To administer Chloroform the camel is tied up and rolled on to 
his side. The nose-peg may be removed, also any halter, &c., which 
might exert pressure on the throat. Vaseline is applied over the upper 
hip and nostrils. The Chloroform is poured on to a piece of flannel or 
a sponge and placed inside a small sack, the mouth of which is drawn 
over the upper jaw, so that it is in the camel’s mouth and around both 
nostrils, which must be kept free from pressure by the man at the head; 
the sack should not be put over both jaws; it should be of close texture, 
so as not to allow the vapour to leak out; in fact, it is better to envelop 
the sack in a towel or some other cloth. The camel’s head is held 
securely back in case he struggles when going under, and, as soon as he 
gets sleepy, the operator should have the tongue drawn out at the side 
of the mouth and held there. 


‘he proper amount of Chloroform to give to start with is 30z. or 
loz., and, for castration, this is often enough. The camel generally 
‘‘ goes under ’’ rather suddenly, without much struggling, and it is very 
important to know that he loses sensation some time before the conjunc- 
tival reflex is abolished; the latter is nothing much to go by. As a rule, 
as soon as the tail is paralysed and slack, or soon after the camel ceases 
to start when the flank is slapped with the hand, the operation can begin. 
See that nobody leans or sits on the camel’s body in such a way as to 
impede the camel’s respiration. If the animal is not judged to be suffi- 
ciently ‘‘ under ’’ after about 6 minutes, another $0z. 1s poured over the 
sponge. For prolonged operations one gives 4$0z. more whenever there 
is a return of the slightest movement or flinching; on an average $0z. 1s 
given every 5 or 6 minutes, but, of course, one goes by the state of 
the camel, not by time. 


‘The operator gencrally has to note the breathing of the camel, as 
well as to operate. If it becomes irregular or stops, the sack and Chloro- 
form should be removed instantly, the end of the tongue retained outside 
the mouth, and pumping movements made by alternate pressure and 
release of pressure over the posterior ribs. When the respiration recom- 
_mences try and finish the operation quickly before consciousness returns. 


In the ordinary way, before the operation is quite complete, the 
surgeon orders the removal of the Chloroform, because the camel will 
not ‘‘ come round”’ for 5 or 10 minutes, and it is not a good thing to 
keep him under Chloroform for a minute longer than necessary. I once 
had a camel which was kept under for 26 minutes in an experimental 
attempt to cure Filariasis, and then respiration ceased; the camel was 
eventually ‘‘ brought round,’’ but was nauseated all day, and a few days 
afterwards developed broncho-pneumonia; this camel had 3ozs._ of 
Chloroform. 


The camel recovers sufficiently to sit up from ten to fifteen minutes 
after removal of the Chloroform, but the ropes should not be untied 
until he can sit steadily. When it is judged safe the ropes are loosed, 
and the camel, steadied by a man holding the tail, is allowed to rise. 
If he sways much he should be kept standing, with men to support him, 
until he has recovered his equilibrium. Neglect of these precautions may 
result in a serious fall. 


Blistering.—Vhe camel’s skin may be blistered either by Hydrarg : 
Biniodide in the strength of 1 part to 4 parts of vaseline, or by equal 
arts of a bland oil and Turpentine rubbed in for 10 minutes. Blistering 
is seldom necessary in camel-practice. The camel has to be kept tied up 
for the first 24 hours and hand-fed. The only after-treatment necessary 
is the daily application of Vaseline over the blistered surface. 
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Firing.—This is the camelman’s panacea for nearly all the ills to 
which cameline flesh is heir; and is hardly ever any use. In the case 
of camelmen working with Government or Military Transport, firing 
should be forbidden, and its practice visited with severe punishment; by 
no other means can this futile custom be stopped. In very many cases 
firing is not only cruel and useless, but positively harmful. On the very 
few occasions when firing might be beneficial, it should be in a Veterinary 
Surgeon’s hands. 


Dressings.—The external remedies most useful in camel-surgery are 
as follows : ‘low, Vaseline, Oil (Taramira or Sim-sim with sulphur), Stock- 
holm ‘lar, Phenyle (or some similar disinfectant fluid), Carbolic Acid, 
Corrosive sublimate, Potassium permanganate, Macdougall’s Carbolic 
‘Powder, Fuller’s Earth, Eusol, Oil of Turpentine, Boric Acid, Copper 
Sulphate, Kerosene Oil, Iodine solution, Soap, and Hot Water. I do 
not use cotton-wool in camel practice, as I find tow much handier. 


instruments. — The following Surgical Instruments are required :— 
Scalpels, a bistoury, scissors (flat and curved), small surgical saw, several 
pairs of dressing forceps, probes, director, exploring needle, several artery- 
forceps, triangular file, equine tooth-rasp, wound-syringes, castration instru- 
ments, and some large Suture-needles. No ‘‘ Syme’s knife ’’ will last long 
in Camel-surgery. 


A fully-equipped Camel-doctor should also be provided with a 
Trephine (#-inch diameter), Ecraseur, 3 or 4 firing irons, dog throat 
forceps (very useful), bone forceps, several curettes, tee pair of human 
dental forceps, Trocar and Canula (as used for puncturing the bowel in 
horses); and, for active service, bullet-forceps. 


A pair of horse-clippers is useful in India or wherever the camels 
grow long coats. A mouth-gag should be made by binding four stout 
sticks together with wire, thus :— 
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This is safer to use on camels than the equine instruments; the 
animal’s jaws come between the two perpendicular sticks, and the hand 
is inserted through the space in the middle; the long horizontal sticks 
afford a good grip to the camelmen holding the gag, and this is very 
necessary, because a sudden violent movement on the part of the camel 
might break the Surgeon’s wrist. 


WOUNDS, SORES AND BITES. 


The camel is perhaps more liable to wounding than the other 
domesticated animals. Sores are often produced by defective or ill-fitting 
saddles and gear, and these will be separately dealt with. Perhaps the 
next most common cause of wounding is by the bites of other camels, 
and these bites are often very severe, sometimes fatal. Bites are infrequent 
among cow-camels, geldings and young males; they are most common in 
adult entire males, and are inflicted chiefly by those camels of 8 years of 
age or more, whose tushes are developing or developed, and it is these 
powerful teeth that do nearly all the damage. The rutting season is that 
in which faghting is chiefly indulged in, and the number of wounds due 
to this cause may become a serious nuisance. The common seats of bites 
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are the face, withers, legs and scrotum. Bites of the face and withers 
are frequently inflicted by quarrelsome or greedy camels when the animals 
are being fed. Wounding also occurs from the bites of wild animals; 
lacerations about the shoulder and neck by lons, punctured wounds about 
the hamstrings by tigers, lacerations about the hinder parts by hyenas, 
and mutilation of the tail by jackals. Severe axe-wounds are sometimes 
inflicted by indignant landowners on trespassing camels. Punctured 
wounds of the feet and eyes by thorns have been dealt with elsewhere ; 
otherwise punctures by thorns are not frequent owing to tue toughness of 
the skin, although I have seen considerable heiiorthace when the facial 
vein was punctured by a thorn. Undue strain on the nose-peg may cause 
lacerated wounds of the nostril, and abuse of the Egyptian bridle may 
wound the lower jaw. Wounds of the pads and feet may be made by 
the sharp edges of stones or pieces of broken glass. Sometimes sores are 
caused .by the tightening of the leg-ropes which have got wet during a 
shower of rain at night; these sores are on forearm, cannon or pastern. 
Camels on active service are, of course, subject to bullet and shell-wounds. 
Wounds at the corners of the mouth are met with, particularly when the 
animals are on browsing which has already been well grazed over. 


The healing of wounds is often slow in the camel, but this is not 
due so much to any defect in the recuperative power of his tissues, as 
to external or other causes. As a matter of fact, the healing tendency is 
very strong in camels. Very often the wounds are inflicted where drainage 
is not easily obtained, for instance, on the top of the face, head, withers 
or hump. Deep punctured wounds, so frequent in camels, and caused by 
bites, lacerated wounds cver bony protruberances (face and withers) and 
punctured wounds in the Temporal Fossa, sometimes caused by carrying 
tent-poles, are all common in camels, and they are all wounds of a 
nature which do not heal quickly in any species of animal. In some 
countries crows and tick-birds have a habit of pecking at and thus pre- 
venting the healing of wounds about the head, withers, hump and loins. 
In India, and all camel-countries in greater or lesser degree, flies lay their 
eggs in wounds which then become full of maggots (‘‘ fly-blown ’’), making 
spontaneous healing impossible, whilst the very measures which have to 
be taken against fly-blow (plugging of wounds, application of strong dres- 
sings) are sometimes prejudicial to quick healing. Wounds in sick camels 
are particularly hable to ‘‘ fly-blow,’’ as the animals allow flies to settle 
on them freely. Wounds on the withers are also lable to be torn bv the 
thorny branches of trees when the camel is grazing, or the dressings 
may be pulled off thereby; this is especially the case in the thorny scrub 
of Somalhland and Jubaland. The dressing of camels’ wounds is too often 
left to some ignoramus who is supposed to have some knowledge of the 
business because his skin is dark, but who has no other qualification; 
under-run scabs are not removed and pus is allowed to burrow under the 
surrounding tissues, or a hot iron is applied on the skin around the sore, 
generally to the intense satisfaction of the camelman. The pus formed 
from the tissues of the camel is rather thick in consistency, so that even 
when the wound is in a position allowing of fair drainage of discharge, 
the pus does not readily run off it, and shows some tendency to burrow 
into the tissues around and below. 


os GENERAL TREATMENT OF WOUNDS. 


Preventive.—The inconvenience and loss due to the fightivg of musth 
camels may be met by working the chief offenders extra hard, by castra- 
tion (either general or of particular individuals), by blunting the tushes 


of musth camels, or by isolating pugnacious animals. The general adop- 
tion of castration, however, for pack-camels and riding animals is not 
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a matter to be undertaken without the fullest consideration. Any animal 
showing bullying tendencies should be fed at a sufficient distance from 
the others. 


When wild animals become a nuisance a ‘“‘ zariba’’ or thorn-hedge 
has to be erected to protect the camels at night, but the camp sho. td 
be frequently shifted in the cold season to prevent mange from spreading 
among the animals. 


Camels bred in deserts should not be brought straight into work 
off sandy country on to rough stony hills without a few weeks grazing 
in the latter country to get their feet hard. No camelman should ever 
be allowed to make a camel sit without first looking around him to find 
a spot free from stones. 


lf rain falls at night it should be somebody’s work to go round 
the camels and slack the ropes a little. 


Curative Treatment of Wounds.—Wounds in camels are treated on 
much the same lines as in other animals. The wound of average severity 
is dealt with as follows: The skin at the edges of the wound is first 
cleared of overlapping hair by the scissors; maggots are picked out with 
dressing forceps; even if they have burrowed deep, it is better to remove 
them one by one; a plug of tow saturated with neat Phenyle or Carbolised 
Oil may kill many of them in situ, but should only be relied upon when 
all the maggots in sight have been removed. One then ascertains whether 
there is any burrowing of pus into the surrounding tissues, and, in camels, 
it is difficult to do this without exerting pressure on the skin with the 
fingers, which are then slid in the direction cof the wound, when pus, 
if present, will appear at some point in it. The channel through which 
the pus comes should then be probed to find out its course and extent, 
and if it appears that proper drainage for the escape of the thick pus 
is insufficient, it must be obtained by the use of the knife. A dependent 
ovifice, i.e., means of escape at the lowest part of the wound for dis- 
charges, is always necessary for quick healing, and, if the pus has formed 
in a pocket below the wound, escape must be allowed it by incising the 
skin lower down. 


Loose or partly detached shreds of dead tissue must be removed ; 
for the former, a curette, gently used, is handy: for the latter, dressing- 
forceps, pulling gently with a side-to-side movement. 


The wound is now douched with a strong fluid antiseptic if a bad 
smell is present, but a mild one in all ordinary cases. The fluids which 
I find most useful and convenient in camel-practice are as follows :— 


Phenyle or any of the many Coal-tar fluid antiseptics, the directions 
for the dilution of which will be found on the tins. ‘These are good When 
there are many flies about. 


Potassium permanganate; strong solution, 4 per cent.; mild solu- 
tion, 1 per cent.; easy to carry owing to small bulk. 


Eusol; made by mixing loz. Chlorinated Lime and 7 drams Boric 
Acid in one gallon cold water, and filtering after it has stqod for at least 
24 hours. 


Carbolic Acid; strong solution, 5 per cent.; mild, 24 per cent. 
Carbolised Oil, consisting of Carbolic Acid 1 part and Oil 20 parts. 


Corrosive sublimate, strong solution, 1 in 500; mild, 1 in 1,500. 
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it is very poisonous, but otherwise suitable, and is easily portable in 
tabloid form. 


The best way to apply the solutions is with a syringe. The Higgins 
pattern of indiarubber syringe (often used for enemas in human and canine 
medicine) is a good pattern, because once the nozzle is placed in the 
wound as much fluid as is necessary can be pumped in without removing 
it; in the hot climates of camel lands the rubber of these syringes is 
apt to perish rather quickly, which is their disadvantage. A metal Syringe 
with several varieties of nozzles to screw on to it is the next best, and 
should be in reserve in any case; its capacity should be 4 ozs. 


The solution should reach every part of the wound, and with it, 
and the aid of a piece of tow saturated in it, the wound must be left 
clean and free from pus. Its surface may then be covered with a dry 
dressing, usually Boric Acid or Fuller’s Earth, but it is often necessary 
to apply a more efficient protective for the wound until the next dressing. 
The wound must be protected from flies, from crows or tick-birds, and 
from contact with the branches of trees on the grazing ground. In 
North-West India ‘‘ fly-blow’’ has to be guarded against nearly all the 
year round, excepting from about the middle of December to the middle 
of February in the North Punjab; in very dry deserts, they are not such 
a pest as in better watered countries. To keep flies from wounds the 
Boric Acid used for dry dressing may be mixed with some substance 
such as Sulphur, Macdougal’s Carbolic Powder, or Iodoform, which flies 
avoid; one of the best fly preventives is a smear made up of either 
Turpentine Oil or Eucalyptus Oil 1 part, and Vaseline 8 parts, and it 
has the advantage of stimulating healing. Another good remedy, painted 
on so as to use a minimum quantity, as it is expensive, is from Captain 
Hayes’ prescription :— 


CarpOUG-GNCId:. ~piice torte eae Lessin’ 1 part 
ROS. Sesdeusreeie talent eet ae 1 do. 
Campnor *cssosnecntca nee tana eatoreadet 5 do. 


When the wound has a cavity which will retain a plug (‘‘ Tent’’) 
of tow, the flies will be kept off by using cre moistened either with pure 
Phenyle, or, better, with Carbolised Oil. Bandaging is seldom resorted 
to for protecting wounds in camels. 


Crows may be kept away from wounds by tying a feather or two 
to the hair adjacent to the wound. Wounds on the body can be protected 
from contact with trees and thorny branches by covering them with 
a piece of leather tied around the body with cord. A pad can be used 
for the withers as mentioned under ‘‘ sore withers,” or the camel may be 
kept in the lines, hand-fed, until the wound is nearly healed. 


Suturing is not often necessary in camel’s wounds, because they 
are seldom clean cut; but if there is an extensive skin-wound with the 
flap hanging down, suturing assists in keeping the part in its place, so 
as to bring about healing by ‘‘ second intention’? more quickly than if 
no suturing is done. In the camel, healing by “first intention” after 
suturing rarely happens, owing to the impossibility of maintaining asepsis. 
String soaked in disinfectant is good enough as a suture material for the 
object in view, i.e., to aid healing by ‘‘ second intention.’’ Silk is pre- 
ferable, however, for suturing torn eyelids. 


In axe-wounds hemorrhage from some large vessel frequently occurs, 
and it becomes necessary to ligature the latter. 


° 
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Bad smelling wounds should always be dressed twice daily; so 
should all wounds in hot damp weather with plenty of flies about, or 
wounds in which good drainage cannot be obtained. Very often it is 
impracticable to dress any wound more than once daily, and, in this case, 
the best time for dressing is early morning, before the camels go to 
graze; fly-protectives will then be fresh and strong. On trek the best 
time for dressing is when the camels come in from giazing in the evening. 


Among the sequels to wounding in camels are Septicemia, Tetanus, 
Botriomycosis, Contagious Necrosis of the skin, and Kapali. 


During healing one sometimes finds excessive granulations (‘‘proud 
flesh’’) forming a red easily bleeding tumour on the surface of the wound, 
and projecting higher than the surrounding skin. This ‘‘ proud flesh’’ 
should be painted twice daily with pure Carbolic Acid until it subsides ; 
and its vicinity should be well searched for a sinus. 


Camelmen’s Remedies for Wounds.—Camelmen frequently fire in a 
circle about the wound, thinking thereby to limit the burrowing of pus. 
Native wound ‘“‘ dressings’’ nearly always have the object of drying up 
the wound, generally prematurely; this is done by a hot iron; or by the 
application of burnt leather; powdered ashes of tobacco from the hookah, 
mixed with Gur; and so on. These things greatly delay healing in the 
long run, but, for the time being, occasionally serve a useful purpose in 
that flies do not attack the dry surface left; so that at times their use 
may be permissable when there are no better dressings and flies are 
troublesome, to save the camel until he can receive proper attention. A 
‘dollop’? of mud is as good and less harmful. 


SADDLE-SORES, 


The most frequent seats for saddle-sores are the top of the withers 
in front of the hump and over the ends of the transverse processes of 
the vertebre of the loins. Saddle-sores are sometimes also found over 
the ribs at the side of the hump, over the hump iself, over the upper 
edge of the pelvic bone (Ilium), and elsewhere. 


‘The causes of saddle-sores are: Badly made or ill-fitting saddles ; 
the use of unsuitable materials for the lining or the stuffing, or even fer 
the wooden or other parts; careless loading; overloading; keeping the 
camels under a load too long; removing the saddle immediately after 
work; never removing the saddle at all; overwerking ‘‘ soft’’ camels 
without giving their backs time to harden by gradually increased work ; 
or a filthy state of the skin over the seat of the saddle. In riding camels 
overloading, not girthing up tight enough, or the use of two cushions 
under the saddle instead of one long one, are causes of saddle-sores. 


The faults of the pack-saddle mostly to blame are: Insufficient 
stufing; unsuitable stuffing, such as tow or wool, which is liable to 
‘“ ball’ and get lumpy, or straw insufficiently cut and beaten before 
packing; sticks, nails, or other hard substances accidentally included in 
the stuffing; failure to remove the old stuffing, which has got powdery 
with pressure and damp, and causes the saddle to spread and lose its 
shape, besides making it heavier when new stuffing is packed in without 
changing the old; inferior material used for the lining, allowing the 
stuffing to work through it; the use of ‘‘ ventilation holes’? next the 
hump, allowing stuffing to come out and to work between the saddle 
and the skin; lashings of the wooden parts working loose so that the 
arches slip down on to the withers or transverse processes; the use of 
new saddles for long journeys without allowing the saddle to shape itself 
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to the back by a few short journeys under light loads, with a tightening 
up of the lashings as the saddle settles down; not altering the saddie 
when the camel loses or gains condition, thereby undergoing either a 
decrease or an increase in the size of the hump; undue pressure of the 
saddie on the hump by fitting too tightly round it, as when a ‘‘ palan”’ 
is too small or has too much stuffing in the sides, or by the side-bars being 
made of bamboo or of tamarisk wood, and therefore liable to bend in- 
wards under the load; in the Indian Palan a badly stitched or insuffi- 
ciently stuffed ‘‘ dhandee’’ is a common cause of loin-sores; too long a 
saddle causes a sore at the pelvic bone. 


The faults of loading liable to bring about sore back are due to 
inexperienced or lazy camel attendants, an insufficient number of camelmen, 
or loading in a hurry in the dark; the loads should ride high enough so 
that they do not rock when the animal is marching, and particular care is 
required when loading tent-poles or similar long articles. When loading 
is not by balance, one side of the load may be heavier than the other, 
the sideways pressure predisposing to saddle-sores. 


The conformation of some camels renders them more liable to 
saddle-sores than others; thus a round-barelled camel is more likely to gall 
over the ribs below the hump, whilst a flat-sided camel badly ribbed up 
is very often galled over the lumbar transverse processes. A camel which 
stands much higher in front than behind (like a hyzna) is more subject 
to saddle-sores than a camel which has a more horizontal back, when 
Indian or Arab saddles are used, but not if Somali Herios are used. 


‘Ihe ‘‘ Herio ” is very liable to gall on the withers, but hardly ever 
on the loins. It makes sore withers when (1) the ‘‘ Kibet ’’ is not bunched 
up enough or when the ‘“ Abjid’”’ is not stiff enough; (2) the two sides 
of the load are of different weights; and (3) the saddle-rope has worked 
loose. 


The Arab saddle, as seen in Kenya, is insufficiently stuffed so that 
the top of the pads gets thin, and then the sides of the arches are let 
down upon the withers and the loins. The Indian Palan is the least 
liable of all patterns to cause sores, provided the camelman understands 
and: looks after it. The whole subject of saddlery has been dealt with 
under ‘* Pack-work ’? and ‘‘ Riding-camels.”’ 


SADDLE-SORES ON THE WITHERS are very slow in healing, particularly 
in thin camels; the skin is stretched over the tops of the spines of the 
dorsal vertebrze and has not much vitality. Crows and tick-birds make 
a perch of the withers and plunge their beaks into the sores; and the 
camel itself when passing through the trees is always scraping the sore 
against branches. <The amount of Necrosis (local death of tissue) which 
takes place in saddle-sores of the withers is often great; the supraspinous 
ligament is the most often involved; the interspinous hgaments, the sur- 
rounding muscles, and frequently the top of the dorsal spine itself may 
be necruosed. ‘These injuries will eventually make good recoveries in spite 
of the loss of tissue, provided they are properly treated, protected against 
further injury, and given enough time. 


The prognosis in Sore Withers depends on these conditions, and also 
on the amount of skin injury; thus, a round hole two inches wide will take 
far more time than an abscess well-drained by a slit at the side of the 
withers. If the pus has burrowed below the Cartilage of Prolongation 
(attached to the top of the scapula), which lies higher up on the withers 
of the camel than in the horse, it is better to destroy the animal. Fat 
camels recover faster than thin ones, other things being equal. 
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Treatment of Sore Withers is like that of a wound or of an abscess, 
as the case may be. Pus must be let out by lancing if it forms in pockets 
with no dependent orifice, and good drainage must be secured. FPieces of 
necrosed tissue (which appear grey or green and do not bleed) must be 
removed, and it is much better if they can be gradually persuaded out 
with dressing-forceps than if the knife is used to separate them. Gentle 
pressure should be made all round the sore so as to reveal any pus or 
sinus underneath the skin or muscles, and if, on pressure, pus appears 
at the edge of the sore, its origin is sure to be either a piece of necrosed 
tissue or a ‘‘ pocket,’’ requiring, respectively, removal and lancing. Some- 
times, the dead piece of supraspinous ligament is several inches long; in 
extracting these necrosed pieces care must be taken not to break them by 
using force, or the remaining piece will be hard to reach; a gentle side- 
to-side ‘‘ persuasion ’’ with dressing-forceps is best. Very often part of 
the supraspinous ligament immediately on top of the bone of the dorsal 
spine remains attached there for a long time like a dry black scab; 
patience is necessary, and, until the piece can be peeled off with forceps 
(here a certain amount of force is necessary) it should be left where it 1s, 
the surrounding sore being dressed as well as possible. Having removed 
all loosened necrosed pieces, the dresser well syringes the sores or cavities 
with a disinfectant. If there is a large cavity left it may be plugged 
with tow saturated with Carbolised Oil. A dry dressing (as recommended 
for wounds) may then be dusted on to complete the dressing. Excessive 
granulations (‘‘ proud flesh ’’) should lead to a systematic search with the 
probe for a hidden sinus; if none is found, paint the proud flesh with 
pure Carbolic Acid once daily until it subsides. JI prefer the use of 
Carbolised Oil as a dressing in cases where a piece of necrosed ligament 
has to be left adhering to the bone, and tow can be arranged in a thin 
layer over the top. When the top of the spines of the vertebre are 
exposed and grey in colour (necrosed), a layer or two may be neatly sawn 
off horizontally until the sawn surface shows signs of hemorrhage. Some- 
times pieces of necrosed bone loosen themselves in time, but one must 
remember that some of these spines are 2 inches from front to rear, and 
the intelligent use of the saw will expedite recovery. The edges of indolent 
wounds or those which involve a large surface of skin may be stimulated 
by a dressing of Vaseline containing Turpentine Oil; this dressing is to 
he particularly recommended, as it hastens the formation of new skin 
at the edges of the wound and keeps flies off as well. 


Protection against crows is secured by tying a crow’s feather to 
the hair of the front of the hump; to prevent scraping of the sore by 
trees the camel should be grazed in open country, or fed in the lines, 
or a pad arranged over the wound tied on by two girths of string, 
the hind one first passing around the hump. 


I have tried, and given up as unnecessary, the use of setons in the 
treatment of Sore Withers in the camel. 


It is somefimes possible to alter or ‘‘ chamber ’’ the saddle so as 
to prevent it touching the sore; and if this can be done the camel need 
not: be thrown out of work. The Palan and certain types of Arab saddle 
allow this, but not the ‘‘ herio.”’ 


Loin-Sores.—These are nearly always situated along the line of the 
transverse processes of the lumbar vertebre. Undue pressure is brought 
about by the ‘‘ spreading ’”’ of the hind part of the saddle; by the wooden 
hind-arch of an Arab or an Egyptian saddle coming down owing to the 
lashings working loose, not only pressing over the ends of the bones, but 
also causing the load to ride too low; or through abnormally prominent 
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transverse processes when the last ribs are depressed and _ insufficiently 
arched (‘‘ badly ribbed up ’’). 


The lesions are generally characterised by the formation of tumours 
of new inflammatory tissue over the ends of the bones. These require no 
treatment unless pus is present. Frequently, a sinus in the centre of the 
tumour leads down to the bone. When the sinus is not over a bone, and 
is of very long standing, there may be a deep-seated collection of pus 
between the muscles in the lumbar region, and considerable loss of flesh. 


Sometimes, by ‘‘ chambering”? the saddle (removing some of the 
stuffing over the sore and stitching around the cavity to Lec it empty) 
the camel can be kept at work. Pus must be evacuated. Sinuses leading 
down on to the bone must be examined for necrosed pieces of ligament 
or bone which require removal. When necrosed tissue is seen, a crystal 
of Copper Sulphate pushed to the end of the sinus and left there may 
bring about a slough and subsequent healing. If this fails, the end of 
the bone may have to be removed by strong bone-forceps; this can also 
be done by the rough and ready way of applying a hot iron to it. When 
deep-seated abscess 1s suspected the case must be dealt with by a veterinary 
surgeon, as deep incision will be necessary to evacuate it. 


SADDLE-SORES IN OTHER SITUATIONS. — These, as a rule, require 
removal of pus and of necrosed pieces of tissue, and subsequent treatment 
hke other wounds. The saddle can be ‘‘ chambered ’’ as a rule, so that 
the camel can work; if this be properly done, the sores heal quicker than 
when at rest. Sores of the hump are slow in healing; they are uncommon, 
however, in my experience, except when the Somali herio or the Arab 
pattern of saddle with no hind arch is used.. 


In Somaliland, bad suppurating rope-galls are sometimes seen just 
behind the Pedestal, caused by the girth-rope of the Herio. 


Brp-Sores.—Camels with diseased pads may get bed-sores from 
indulging too much in the prostrate position; these come over the eye, 
7th rib, and hip-joint. 


ABSCESSES. 


Abscesses are circumscribed collections of pus, and are more com- 
monly met with in the camel than in any other veterinary patient. They 
are caused by the presence of irritants among the tissues, and represent 
the results of the efforts of the defensive forces of the body to get rid 
of the irritant. The irritant itself is frequently a piece of tissue which 
was damaged and destroyed by violence from without, as by abnormal 
pressure, a blow or a bite, and which has become invaded by bacteria. 
Sometimes the irritant is a virulent bacterium which has gained entrance 
through the skin by means of a scratch, a slight wound, or even by 
friction, and has multiplied in the tissues. More rarely the irritant is a 
foreign body, such as a thorn, together with the bacterial infection carried 
in with it. The bacteria involved are, in most cases, either staphylococci 
or streptococci, but Botriomyces are also the occasional cause of abscesses 
in the camel. 


Camels in low condition are rather more liable to abscesses than 
those in good condition. Trypanosomiasis is considered by some to pre- 
dispose to abscess-formation, but I have not observed that camels with 
trypanosomiasis are more liable to abscesses than those which are in poor 
condition from other causes. Filariasis in Egypt and in Algeria has been 
considered a direct cause of abscesses 1n various parts of the body, but, 
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in my opinion, this conjecture is without any real foundation. Natives of 
various countries consider that want either of Salt in the diet or of 
Saltwort grazing predisposes to abscesses, and in this, I think, they are 
right. Sometimes abscesses occur during or after certain diseases, such 
as pneumonia or camelpox, in which case they are usually due to pyogenic 
organisms having invaded tissues already damaged by the agents causal 
of other diseases. Abscesses form under the dead skin in Contagious 
Necrosis of the Skin. ‘Tubercle bacilli are rarely, if ever, the cause of 
abscesses in camels; there is no case yet on record of a tuberculous abscess 
in the camel. Small abscesses often occur by infection through tick-bites 
in arm-pit, groin, and. about the root of the tail. 


In India external abscesses are generally known as ‘‘ Rasool’’; inter- 
p) 
nal ones as ‘‘ Malli.’’ 


The general symptoms and treatment of abscesses will now be 
described. for abscesses affecting particular situations reference must be 
made to the chapters on the surgical diseases of these parts. 


General Symptoms.—At first one finds a diffuse hard swelling, pain 
on pressure, abnormal heat of the skin, and frequently some fever. After 
a few days the swelling becomes softer and fluctuates on pressure, and 
at some place will ‘‘ point,’’ i.e., the skin over it will be slightly more 
prominent and soft than the rest, and the hair will drop out from this 
spot leaving a shiny surface. If left to itself the abscess will eventually 
burst through the skin at this point. The pus formed in abscesses in 
the camel is generally very thick in consistency, and rarely drains well 
from the small orifice through which the abscess bursts; any pieces of 
dead tissue are apt to remain within, so that untreated abscesses fre- 
quently form again and again by the healing of the orifice without 
evacuation of the whole contents of the abscess. Other characteristics of 
camels’ abscesses are the slight external swelling caused by very large 
abscesses, and the difficulty sometimes encountered in detecting the pre- 
sence of pus by palpation of the skin, which is thick and rather tense 
in this animal. 


General Treatment. — When the swelling is in the tense stage it 
should be fomented frequently with water made as hot as the hand can 
bear it. This fomentation hastens the ‘‘ pointing’? of the abscess and 
shortens the duration of the sickness. When the abscess either ‘‘ points’’ 
or becomes soft it must be lanced. This is done with a pointed scalpel 
(a Syme’s knife is too brittle for use with eae the situation for the 
incision is chosen to get the best drainage through it, i.e., at the lowest 
part of the abscess. The incision is made when holding the blade 
of the scalpel between finger and thumb at a suitable distance from its 
point, so that if the camel flinches it will not penetrate too far. The 
scalpel is passed straight in and the incision enlarged by a downward 
stroke as the scalpel is withdrawn. The incision left should be never 
less than two inches for large abscesses, because of the thickness of 
camel pus. 


When the pus has been evacuated, a process which can be aided by 
gentle pressure around the swelling towards the incision, any necrosed 
tissue must be removed hy means of dressing-forceps (Necrosed soft tissues 
are grey in colour, dry, and bloodless). The cavity is then syringed well 
daily or twice daily with any of the antiseptics recommended for wounds. 
Before leaving it make sure that the incision made drains the cavity pro- 
perly. For the first few days it is advantageous to plug the cavity 
with tow saturated with Carbolised Oil. Necrosed tissue found at subse- 
quent dressings needs removal. The discharge on the skin below the 
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incision should be washed off with soap and water every day; this is 
made easier if Vaseline be applied to the skin after every dressing. 


The abscess is doing well if the discharge of thick pus entirely 
ceases insa few days. If it remains, there is either some necrosed tissue 
not yet removed or a ‘‘ pocket’’ which requires drainage. 


Sometimes it is difficult to tell whether a given swelling contains 
pus or not. A Veterinary Surgeon will then resort to the use of a 
sterile exploring needle before deciding what treatment to adopt. 


lf an abscess has already burst previous to inspection, treatment 
is on exactly similar lines as if it had not. Drainage must be obtained 
either by enlarging the orifice or by making a fresh incision lower down, 
whichever the use of the probe may indicate. Necrosed tissue must be 
removed and proper dressing carried out. 


HAEMATOMA, BLOOD-TUMOUR, OR 
SEROUS ABSCESS, 


This is a hemorrhage under the skin from a damaged vein, and not 
a true abscess; it results from non-penetrating bites, i.e., ‘‘ pinches,’ and 
from blows over the muscles about the buttock, the only seat of hematoma 
that 1 know of in camels. There is a sudden swelling with definite margin, 
hot and painful, but these symptoms are less acute than those caused by 
a mature abscess; pressure causes fluctuation, and shows that the swelling 
contains liquid. As a matter of fact, it contains clots of blood and liquid 
serum, ‘I'he best treatment in the camel is to leave the hematoma un- 
opened, unless it is very large, and to apply hot fomentations twice daily. 
The result will either be absorption of the liquid in due course with a 
slight permanent swelling of scar tissue remaining, or the formation of 
pus inside the hematoma, which will cause it to ‘‘ point,’’ and it will 
then have to be opened and treated as an abscess. 


Any difficulty in distinguishing a hematoma from an abscess in the 
region of the buttock can be settled by passing a sterile exploring needle 
into the swelling and noting the character of the liquid in the groove 
of the needle (serum or pus). 


Big hematomas the size of a football may be lanced, evacuated of 
clots and drained. 


SINUS AND FISTULA. 


A Sinus is an abnormal passage from some seat of inflammation in 
the tissues to the external surface of the body, where it opens in one 
or more small orifices, discharging pus and showing no tendency to heal. 
The common seats of sinuses in the camel are the shoulder, withers, loins, 
pedestal, and feet. The pus, .if thick and yellow, either indicates that 
there is an abscess deeply situated which cannot evacuate its contents, or 
a foreign body of some kind. When the pus is thin, the seat of irritation 
whence it comes is probably a piece of necrotic (dead) tissue or bone. 


A FisTuLa is a similar passage discharging out of a similar orifice 
on the surface of the body, but arising in a natural cavity in the body. 
The discharge is really mucus or mucus mixed with pus, but, in camels, 
often resembles pus in appearance. Fistule are sometimes seen connected 
with the nasal cavity and dischauging at the base of the nose; or connected 
with the frontal sinus, discharging on the head between the eyes or near 
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the inner corner of the eye; or connected with the mouth and discharging 
on the cheek. 


Z'reatment.—Sinuses should be probed to ascertain whether the orifice 
is a dependent one or not, and to find out at what depth the centre of 
irritation is. Sometimes the seat of trouble can be laid open by splitting 
up the sinus, guiding the knife with the director; sometimes it has to be 
cut down upon at some point more suitable for subsequent drainage. 
When laid open, dead tissues, dead bone, foreign bodies or pus, as the 
case may be, have to be removed, and the cavity treated like an abscess. 
Sinuses in the feet of camels have a strong tendency to heal even though 
one may be unable to do much in the way of treatment beyond syringing 
the sinuses with antiseptics. 


The treatment of fistula depends on its situation. Fistule in the 
nose, even when passing through the bone, frequently recover if syringed 
twice daily with Pot. permang. solution; these fistule probably depend 
on collections of pus in the anterior cell of the ethmoid bone. Fistule 
ae the frontal sinus are dealt with under Suppuration of the Frontal 

inus. 


Fistula through the cheek are due to sticks, twigs, or leaves lodged 
between two molar teeth, generally of the upper jaw; in these cases, an 
abnormal space exists between the teeth; the fistula heals under the use 
of Pot. Permang. injections and daily removal of the collected twigs, &c. ; 
if the'cavity between the teeth can be plugged, all the better (see Diseases 
of the teeth). 


BOTRIOMYCOSIS. 


This is a wound infection due to a coccus called ‘‘ Botriomyces asco- 
formans,’? which, in one of its forms, is indistinguishable from the 
‘‘ Staphylococcus pyogenes aureus.’’ It seems to have been recognised in 
camels first in the Sudan, particularly Kordofan, where it seems to be 
common. Sometimes the lesion is indistinguishable from an acute abscess ; 
at other times, there is a tumour of inflammatory tissue in which may - 
be seen numerous suppurating foci, the pus being of a mucoid character 
and containing granules, which can be seen when the pus is spread over 
a glass slide, but which do not convey any gritty feeling when rubbed 
between the fingers. The granules, if broken up and stained by ‘‘ Gram,” 
are found to be made up- of an amorphous matrix containing a colony of 
staphylococci. Unbroken granules show an undulating margin. 


in camels Botriomycotic abscesses and tumours are most frequently 
met with at the point of the shoulder and in connection with sore withers. 
In the former case treat as for Shoulder-abscess (see Index); but when 
a tumour of the character described above grows on the edge of a sore 
or wound, it is better to excise it as cleanly as possible, saving as much 
skin as one can. The best dressing subsequently is a 1 per cent. solution 
of Iodine. 


By no means all Shoulder-abscesses are Botriomycotic. 


171 


CHAPTER 20. 


SURGICAL DISEASES OF THE HEAD. 


For convenience, these are classified as follows :— 
Wounds of lips, tongue, and eyelids. 
Torn nostrils. 

Subcutaneous abscesses of Face or Head. 
Abscess of Submaxillary Gland. | 
Abscess of Parotid gland. 

Fractured Skull. 

Fractured Lower Jaw. 

Suppuration of the Frontal Sinus. | 
Kapali. 

Abscess behind the Eye-ball. 

Diseases of the Eye and Kye-lids. 
Diseases of the Ear. 
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(1) WOUNDS OF LIPS, TONGUE, AND EYELIDS. 


In these cases the aim of treatment should be to prevent loss of 
tissue if possible, so that the functions will riot be interfered with after 
healing. Suturing with silk is therefore sometimes advisable. Laceration 
of the tongue may happen from the practice of leading camels by a rope 
over the tongue and lower jaw, as is done in parts of East Africa; or 
by sticks wedged across the mouth in abnormal spaces between the molars ; 
or by swelling of the tongue in ‘‘ Kud,’’ wherein the organ is wounded 
by the molars. Wounds right inside the mouth generally heal well. The 
eye is liable to be wounded by tent-poles laden on the animal. 


(2). TORN NOSTRILS. 


This is a common condition in India and in riding-camels, or 
wherever the nose-peg is in use. It is caused by an abnormal strain on 
the nose-rope and by an unhealthy state of the hole in the nostril through 
which the nose-peg passes; overdriving, overloading, working camels sick 
with Trypanosomiasis or other disease, or when weak or lame from any 
cause, all make the animal hang back on the nose-rope. Falls when march- 
ing may result in the nostrils being torn. Short or heavy nose-ropes, or 
those tied too low down on the tail of the camel in front, cause extra 
strain on the nose-peg; also the use of too stout a material for tying 
the nose-rope to the nose-peg, so that it does not break as it should do 
when an abnormal strain is suddenly put on it. The nose-peg may get 
torn clean out at once, but, usually, the continual strain first causes sup- 
puration of the nose-peg hole, and is followed by a sudden increased strain 
which lacerates the nostril. 
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_ The treatment is similar to that of other wounds, and special pre- 
cautions must be taken to keep the wound thoroughly clean and disin- 
fected, so as to prevent ‘‘ fly-blow’’; ‘‘ Kapali’’ is a fatal condition set 
up by gangrenous wounds about the nostril. Sometimes suturing assists 
the healing of moderately torn nostrils. Do not forget to ascertain 
whether the camel is sick or laine, or under what conditions the tear 
occurred, so as to prevent the other nostril getting torn too. A camel 
with one nostril torn can be worked either in a bridle or a halter or 
with a peg in the other nostril, according to his temperament. Those 
with both nostrils torn have to be worked either in bridle or halter. A 
riding-camel is seriously depreciated in value by a torn nostril, and, if 
both are torn and the animal is difficult to manage, it may be necessary 
to make a baggager of him; the Egyptian bridle might be tried if he is 
otherwise a good riding camel. 


(3). SUBCUTANEOUS ABSCESSES OF THE FACE OR HEAD 


Simple subcutaneous abscesses are common about the Frontal] region 
between the eyes; they are due to blows from the heads of other camels, 
especially when feeding hhusa; from bites of other camels; from injuries 
due to thorns; or from blows with sticks. Good drainage is difficult. to 
obtain, and the pus, being very thick in consistency, tends to burrow, 
generally following the grooves and hollows of the bones of the face: so 
that ‘‘ cold abscesses’? (pus collected by gravitation from elsewhere) often 
form below the eye and on the side of the nose. Abscesses thus forming 
on the side of the nose more often burst into the nostril (in front of 
the bone), or even into the mouth (on the outside of the upper molars), 
than through the skin; in the former case, there will be a one-sided nasal 


discharge of pus. 


Treatment is on general lines, but with these facial abscesses it is 
generally necessary for the camel to remain in Veterinary hands until 
completely cured; owing to the poor drainage often obtainable, the drying 
up of the edges of the incision in the heat, and the thick consistency of 
the pus, the abscess requires thorough draining, and, if the camel he 
taken away too soon, the wound will quickly dry up and the pus will 
remain inside and start a fresh abscess. 


In dealing with abscess of the side of the face, make sure that 
it is not connected with dental trouble before adopting treatment. A 
subcutaneous abscess in the frontal region or at the base of the nose 
is not always due to a superficial injury, but sometimes represents a col- 
lection of pus which has penetrated a fractured bone from a_ diseased 
frontal sinus; it necessitates careful probing for a hole in the hone and 
an examination for any pain or swelling in the bone itself or other sign 
indicating Suppuration in the frontal sinus (which see). 


Abscesses at the commissures of the lips are often due to injuries 
received from the hard twigs of trees in a used-up grazing ground; lance 
them through the skin, if possible. Abscesses in the Temporal Fossa are 
serious, as they heal up with great difficulty owing to the constant move- 
ment of the jaw-bone and the ahsence of drainage; some of them find an 
outlet through the ear (see Diseases of the Ear). 


(4). ABSCESS OF THE SUBMAXILLARY GLAND. 


This is rather common. It is, however, generally quite a henign 
complaint, and is treated on general principles. ‘The swelling is below 
and behind the angle of the jaw. In complications of Camel-pox (which 
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see), abscess of the submaxillary and pharyngeal glands is sometimes met 
with. 


(5). ABSCESS OF THE PAROTID GLAND. 


The swelling is behind the jaw; the duct of the gland is swollen and 
conspicuous on the side of the lower jaw. 1 think the cause is an obstruc- 
tion of the opening of the Parotid duct in the mouth by a particle of 
food ; it is quite practicable to remove this obstruction with a piece of bent 
wire, but the saliva has generally already become too thick to drain 
through the duct again. I, therefore, recommend hot fomentations over 
the gland itself and lancing the abscess ultimately through the skin. It 
may be 4 or 5 weeks before the abscess can be safely lanced, because of 
its anatomical relations, but a Fistula does not usually result. 


(6). FRACTURED SKULL. 


The only fractures I have seen of the camel’s skull were those 
of the frontal bone, sometimes setting up Suppuration of the Frontal Sinus 
(which see). 


(7). FRACTURED LOWER JAW. 


This fracture occurs during fights, and, in Egypt, from undue 
severity in the use of the gag-chain attached to the bridle. The fracture 
is nearly always transversely across the body of the lower jaw-bone, 
generally just in front of or just behind either the tush or the wolf’s 
tooth. These are the weakest parts of the bone. 


The symptoms are obvious enough; the fractured piece and the 
lower lp hang open. The camel cannot graze as he cannot hring his 
lips together, whilst, in drinking, he has to bury his mouth and nose in 
the water, and so he cannot drink at all from a shallow pool. Sometimes 
the tush or wolf’s tooth is loosened; sometimes suppuration has taken 
place between the two pieces of the bone. 


Prognosis is good when there is no suppuration between the hones ; 
careful treatment will cure the fracture also even when there is. 


l'reatment.—Having found out between which teeth the fracture lies, 
bring the broken piece gently into its proper position, with the incisors 
touching the dental pad; then tie together the tooth behind the fracture 
and the tooth in front of it with a piece‘of string; this is done on both 
sides. To keep the string in its place, make a nick in the teeth close to 
the gum with a file. When both sides have been tied, it is generally 
necessary to tighten up the first side again; the jaw, when tied up, should 
be straight both vertically and horizontally, as ascertained by closing it 
on the upper jaw. If the fracture on one side is behind a wolf’s tvoth, 
or, in a camel with no wolf’s tooth, behind the tush, it will generally 
only be possible to tie the jaw up on one side; this may be sufficient ; 
if it cannot be brought exactly into the middle line, the use of a rasp 
may be necessary on an upper tooth to prevent it touching the gums of 
the lower jaw. | 


_ Sometimes the jaw cannot be brought right into its correct position 
at once, but, in all cases, the jaw is inspected twice a day and the string 
renewed or tightened as required; in a few days, the bone in any recent 
injury can be trained into its place. An intelligent camelman can easily 
do these alterations himself, provided he is made to understand the neces- 
sity of training the jaw so that the incisor teeth will approximate to the 
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Dental Pad when the bone ‘“‘sets.’’ If a big gap is left, the camel will 
not be able to graze when the fracture is cured. 


It takes about 5 weeks to cure; during the whole of this time the 
patient must not graze, as this brings undue strain upon the jaw. If no 
forage is available he must be hand-fed with leaves, shoots and grass; 
he can, however, feed himself without assistance on bhusa and grain 
if the string support is properly managed, and can also drink perfectly well. 


When suppuration has occurred, the above treatment is supplemented 
by opening any abscess which may have formed, syringing it daily with 
Pot. Permang. and securing drainage for the pus. Complete cure in 
these cases may take over 6 weeks. 


Loosened teeth, if they are not required for stringing the jaw 
together, may be extracted or left alone, according to one’s judgment. 


When the jaw has ‘set ’’ straight horizontally but not exactly in 
the middle line, the camel will usually do all right, but attention from 
time to time is necessary to see that none of the tushes grow down or 
up into the gum of the opposite jaw. Any tendency to do so is corrected 
with the rasp. 


Other methods of treatment have been attempted. Wire was at 
first used instead of string, but the latter was found to answer better as 
it is easier and quicker to alter from day to day. The lower jaw splint 
recommended by some authors is a clumsy contrivance, and, if adjusted 
so as to keep the lower jaw in its correct position, prevents the camel 
from feeding and chewing the cud. It might perhaps be used in young 
camels with no permanent tushes, but even then I prefer to use the 
string on the milk-teeth instead. ‘The splint is a flat piece of wood running 
the whole length of the lower jaw and supported underneath it by bands 
over the forehead and nose; elastic bands are the best. 


Finally, it may be emphasised that it is the daily attention to the 
correct position of the jaw and the maintenance of it by tight stringing 
that must be depended on to prevent the bone from ‘‘ setting’’ in a 
slightly slack position. 


The native treatment of firing in a horizontal line across the skin 
below the fracture is particularly stupid, as the subsequent contraction of 
the skin tends to drag down the fractured piece. 


(3). SUPPURATION OF THE FRONTAL SINUS. 


‘The Anatomy of the Frontal Sinus has been dealt with in Chapter 3 
(Comparative Anatomy). ‘The Veterinary Surgeon should note particu- 
larly the anatomy of the supraorbital foramina and canals, and also the 
opening of the Sinus into the nasal cavity. 


C'ause.—The disease is caused by external violence, e.g., blows from 
sticks or from the heads of other camels, resulting in fracture of the 
bone. ‘The condition is relatively more common in the camel than in 
the horse. ‘The fracture may or may not lead to displacement of bone. 
I have never seen the slightest evidence of this disease of the camel 
being produced by Bots (the larve of the Oestrus fly) as in sheep and | 
goats; I have never seen a Camel-Bot in the Frontal Sinus nor higher 
up than the Superior Meatus of the nose. Nor has this disease any 
relation whatever to Trypanosomiasis or Filariasis, as has been stated 
by some writers. 
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Symptoms.—The pus of camels is so thick in its consistency that it 
is unable to escape from the Sinus through the natural narrow slit opening 
iuto the nose. Nasal discharge of pus is therefore not a constant symptom 
of the disease in the camel. When, in this disease, a nasal discharge 
is seen, it usually results from the formation of an abnormal orifice or 
fistula between the Sinus and the nasal cavity. The discharge is of thick 
pus, and, as a rule, has no smell. 


In all the cases I have met with, the disease affected the Sinus of 
one side only. The nasal discharge, if present, comes from both nostrils, 
but is far more copious on the affected side. 


Normally, the first sign of the disease is disinclination to graze, 
with some fever, and the animal refuses to lower his head to drink. 
The nose is carried higher than usual. On examination the frontal bone 
over the affected sinus is found to bulge shghtly outwards and to be 
hot and tender: and often there is Oedema of the Temporal Fossa or 
of the upper eyelid. At a later stage pus may work out through the line 
of fracture in the bone, and may cause subcutaneous collections of pus 
on the face, or, more often, a fistula or fistule discharging pus. A probe 
can generally be passed through the Fistule into the Frontal Sinus; some- 
times a piece of necrosed bone may be extracted. The fistulae may form 
almost at any part of the roof of the Sinus, sometimes also on the nasal 
canthus or on the posterior edge of the supraorbital process; and, as has 
already been stated, a fistula may form into the nasal cavity, then giving 
rise to a purulent nasal discharge. If absorption of bone occurs so as 
to discharge pus into the cranial cavity, death quickly results. 


‘The camel sometimes becomes very weak from the continual pain 
and fever, and may even die. When relief is gained by operation or by 
the completion of a fistula, improvement in general health is at once 
apparent. 


ln two cases I have seen blindness of the eye on the affected side, 
apparently from Retro-bulbar paralysis due to the original injury. 


Prognosis is good if the camel is in fair condition and able to 
remain under the daily care of a Veterinary Surgeon, but is bad other- 
wise. In cases where there is copious discharge of pus from the nose 
and no external fistula formed or forming on to the face, prognosis is 
pretty good in all circumstances. If the sight has gone from the eye 
of the affected side, the camel remains blind after the diseased sinus is 
cnred. When pus has worked through the bone deep into the Temporal 
Fossa, it is better to destroy the animal when it is no longer able to work. 


Treatment. — The treatment adopted depends on the merits of the 
particular case. 


If there is copious nasal discharge of pus, and no fistula has 
formed, nor is forming, on the face, the best treatment is to leave the 
part alone and to give the camel good grazing, when the disease will 
cure itself, good drainage being obtained through the fistula into the 
nose. 


If the case is diagnosed after fistule have formed on to the face, 
one should first make sure which sinus is affected, and then decide 
whether to trephine or not. Trephining is indicated when the openings 
of the fistula or fistula do not lend themselves to efficient flushing of 
the Sinus with the syringe. 


In trephining avoid the Supraorbital canal; use a 3} inch trephine, 
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so that its front edge would touch a line drawn from one nasal canthus 
to the other, whilst its outer edge is 4 inch from the bony edge of the 
orbit. If pus is not then found, the partitions in the Sinus can be 
broken down with a chisel and hammer; only’ the gentlest taps are ad- 
missible, the cutting edge of the chisel being applied as near as possible 
to the roof of the cavity to avoid injury to the bony socket of the eye, 
which forms its floor at this place. On finding the pus the sinus is 
flushed with a non-poisonous antiseptic, such as Pot. Permang., until 
free from pus or necrosed tissue, and one should endeavour to get some 
of the fluid to pass into the nose by the natural orifice; the camel’s jaws 
are rested on a sack stuffed with grass, and the nose is depressed, the 
head at the same time being tilted to the opposite side; as a rule, the 
antiseptic will then run out of the nostril, bringing with it flakes of 
pus. When no trephining has been considered necessary, it should always 
be possible, by syringing through the fistule, to get drainage through 
the nose. The injection may be drained out of the recesses of the 
cavity by bending the head back over the withers for a few seconds. 


The subsequent treatment consists in thoroughly syringing out the 
Sinus twice daily with Pot. Permang. .solution, obtaining as much drain- 
age as possible through the nose. Tetween every dressing the trephine 
wound may be plugged with a piece of cork or tow to keep maggots out 
of the Sinus. Phenyle may be applied over the plug as a fly-dressing. 
When pus has ceased to form, the injection may be changed, and 4 per 
cent. Copper Sulphate solution used until the trephine wound has healed. 


Good cures are obtainable by frequent dressing, even when drainage 
is not good. I found it took an average of 31 days for the Sinus to, 
get healthy and for the trephine wound to heal, under favourable con- 
ditions, i.e., constant veterinary attention. The trephine wound is allowed 
to heal as soon as the formation of pus in the Sinus has ceased and clean 
mucus only comes away. Fistula openings take a long time to heal, but 
if pus has stopped forming in the sinus, they do heal eventually. 


One cannot cure the blindness of one eye when it occurs in this 
disease. 


Sometimes, owing to the formation of Fistule between the nasal 
cavity and the face, trephining has to be resorted to between eye and 
nose to obtain drainage. 


(9). KAPALI. 


Definition.—A septic inflammation of the Facial Vein and the tissues 
behind the eyebail, resulting in dislocation of the eyeball. 


Kapali is a name given by Indian camel-owners to several distinct 
diseases of the head and face of the camel, including frontal sinus disease 
and subcutaneous abscess. It is, however, more particularly applied to 
the condition defined above. 


Cause.—This disease occurs most commonly in countries in which 
camels are controlled by the nose-peg, as in India and Afghanistan. It 
arises from the presence of a neglected gangrenous wound about the 
nostril, and it is generally a nose-peg wound which has been allowed to 
get into this state, and sometimes a rope-gall over the nose. The nasal - 
branch of the facial vein is apt to become involved in the inflammation 
set up, and then a septic phlebitis results. The facial vein and the 
supraorbital vein are continuous in the camel; thus, as the phlebitis pro- 
gresses along the vein, it passes along the supraorbital canal to the 
back of the eye, where it sets up inflammation and swelling, which eventu- 
ally forces the eve out of its socket from hehind. The supraorbital veins 
of opposite sides being joined by a small branch over the bridge of the 
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nose near the foramina, the phlebitis is able to cause the dislocation of 
both eyes before death occurs. The result is always fatal, the brain 
becoming infected through the foramina at the back of the eye. ‘ 


f have seen this Eset and horrible disease take its origin from 
e 


a septic wound of the dental pad. 

Symptoms. — There is a putrid smell from the septic wound; the 
camel holds his head higher than usual and goes off his feed, with high 
fever (say, 104 F.).. There is a diffuse swelling over the nasal and 


frontal regions, giving the head a peculiar wooden aspect; the facial veins 
are prominent and there is often Oedema of the Temporal Fossa. Later 
the eye appears to protrude from its socket, and first one, and then both, 
are forced out on to the face in a terribly inflamed condition; the dis- 
location appears at first to be over the lower lid, finally over both. Death 
results very soon with convulsions and coma, generally within 48 hours 
of the first protrusion of the eyeball. 


Sometimes the facial vein ‘‘ points’? like an abscess, and, if it is 
opened, putrid clots are evacuated, with no circulating blood. 


Diagnosis.—The only condition likely to be mistaken for it is an 
abscess behind the eye due to a blow over the frontal region, and in this 
case there is generally obvious damage to the bone of that part of the 
face, whilst no sign of any septic wound can be found about mouth 
or nostril. 


Treatment is of no avail as a rule, and humanity demands that, if 
protrusion of the eyeball has begun, the camel should be at once destroyed. 
If the trouble is diagnosed before the phlebitis has reached the supra- 
orbital foramina, a Veterinary Surgeon might divide and ligature the 
vein in a healthy part; the wound from which infection occurred could 
then be cleansed and disinfected. 


(10). ABSCESS BEHIND THE EYEBALL. 


This occurs from a heavy blow over the frontal region, and the 
frontal bone may be fractured and indented. There is a general swelling 
over the Temporal Fossa and face, particularly on the affected side, fol- 
lowed by dislocation of the eyeball, which eventually bursts. The contents 
of the abscess do not entirely escape, but it becomes slowly encapsuled 
with a large amount of new fibrous tissue; the camel loses condition, and, 
although it may remain alive for months, the result is death. 


Treatment may be attempted by trying to locate and lance the 
abscess, but is not likely to succeed. 


(11) DISEASES OF THE EYE AND EYELIDS. 


These are :— 
Conjunctivitis. 
Keratitis, 
Opacity of the cornea. 
Staphyloma. 
Ophthalmia. 
Cataract. 
Amaurosis. 
Parasites of the eye. 
Nyctalopia. 
Torn eyelids (see p. 171). 
Entropion. 
Trichiasis. 
. Dislocation of the eyeball (see Kapali, p. 176). 
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A few remarks on blind camels will be found at the end of the 
section. 


(a). Congunctivitis (inflammation of the membrane lining the eye- 
lids):—The common cause of conjunctivitis is the action of an irritant or 
foreign body which has become introduced under the eyelids. In the 
camel, it may be caused by sand, grit, leaves, or thorns getting into the 
eye, or hy the juice of irritant plants such as Calotropis procera (called 
Ak or Mudar in India; Ushar, in the Sudan; Boh, in Somaliland; and 
Kharak in Persia), Cactus, and ‘‘ Irgin ’’ (in Somaliland), when a grazing 
camel pushes his head among these bushes. It may also be caused by irri- 
tant medicines running into the eye when drenching the animal, or when 
dressing wounds or Mange about the head; also by the efforts of the camel 
to dislodge ticks from his eyelids. A direct blow over the eye mav cause 
it. It has never been proved that the presence of the Thelazia Worm in 
the conjunctival sac can set up Conjunctivitis. 


The conjunctiva of both eyes may be involved in catarrh, or in 
Camel-pox, and this sometimes occurs in Trypanosomiasis. 


Symptoms.—The eyelids are swollen and closed, or nearly closed, 
and an abundant watery discharge from the eye runs down the face. On 
turning back the eyelids, the lining membrane is found swollen and red, 
sometimes eroded. : 


Treatment.—Ascertain the cause, if possible. Search for any foreign 
body and remove it with dressing-forceps, finger or camel-hair brush. If 
no foreign body is visible, and one is suspected, allow one or two drops 
of Castor Oil to run into the eye; this will often cause the particle to 
change its position so that it can be extracted. Cocaine may be used, 
but is rarely essential as the camel is easily handled. If the cause was 
the introduction of an irritant quid, distil a warm solution of Boric Acid 
or some warm milk into the eye once an hour several times to flush out 
the irritant. Remove all ticks from the evelids. In all cases, warm 
Boracic solution (1 per cent.) is a good remedy instilled two or three times 
daily. he camel should be kept in the shadiest spot available; an eve- 
shade of black cloth may be attached to a leather headcollar and adjusted 
so as to protect the eye from the glare. 


To introduce remedies into the eye, turn the head back to the 
opposite side so that the diseased eye is uppermost. There is no necessity 
for syringe or spray. 


Camelmen should be prevented from making matters worse hy the 
application of salt or other irritants. 


(b). Keratitis (inflammation of the cornea, which is the window 
of the eyeball).—The causes are the same as those of Conjunctivitis, but 
the irritant has been more severe or has acted for a longer time. Thus, 
a thorn or a sharp piece of grit may have actually punctured the Cornea. 
Trypanosomiasis may cause Keratitis in both eyes of the camel, as in the 
dog, but much more rarely. 


Symptoms.—Besides the symptoms already described under Con- 
junctivitis, there is a clouding of the normally transparent Cornea by a 
blueish or white opacity, which, in severe cases, may show distended 
blood-vessels. The cloudiness may be either diffuse or localised; in the 
former case one may suspect that the cause was a liquid irritant, a blow, 
catarrh, or trypanosomiasis; when the cloudy spot affects one place only, 
on the surtace of the Cornea, a thorn or some other solid body is usually 
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the cause. Sometimes the solid body may be seen embedded in the centre 
of the cloudy spot, whence it should be carefully extracted with forceps ; 
in some cases, Cocaine may be necessary to anesthetise the eye for this. 


Treatment resembles that for Conjunctivitis. On removal of the 
irritant, the cloudiness or opacity may gradually disperse and disappear 
altogether, or, if the damage to the Cornea was severe, an ulcer, a per- 
manent opacity or a staphyloma may remain. An ulcer of the Cornea is 
generally followed by a degree of opacity; one may apply to the ulcer a 
4 per cent. solution of Silver Nitrate, once, on a fine camel-hair brush, 
if it is extensive, but small ulcers generally do sufficiently well if the warm 
Boracic solution is instilled twice daily. 


(c). Opacity oF THE CoRNEA.—This is the result of Keratitis. Its 
importance depends upon its size and position. If it is small and nearer 
the edge of the Cornea than its centre, it is of little moment. In cases 
of doubt, one may test the ability of the camel to see round it by feinting 
at the eye with the finger in such a way as not to create a draught 
on the eye; if the camel can see, he will blink his eyelids at the feint. 


Cataract must be distinguished from the less serious opacity of the 
Cornea by its deep situation, corneal opacities being on the surface of 
the eye. 


(d). StapHytoma.—This results from Keratitis or from Ulceration 
of the Cornea; the weakened part of the Cornea is bulged outwards by 
the pressure of the aqueous humour of the eye, forming a pimple-like body 
on the cornea. In the camel, no advantage is to be gained by attempting 
treatment of Staphyloma. 


(e). OpHTHALMIA (inflammation of the inner structures of the eye- 
ball).—The causes are frequently similar to those of Keratitis, the inflam- 
mation having spread to the Iris, Retina, &c. It is often masked by the 
opacity from the simultaneous Keratitis, but, in some cases due to irritants 
acting inside the eyeball, for instance Trypanosomes or the occurrence of 
the Nematode worm Thelazia Leesei in the Aqueous or the Vitreous 
chamber, the Cornea remains clear, and the changes caused by the inflam- 
mation, i.e., disorganisation, adhesions of the Iris, and opacity and dislo- 
cation of the lens into the anterior chamber, may be recognisable. 


Ophthalmia often results in permanent blindness, cataract, atrophy 
or rupture of the eyeball; in some cases due to the Thelazia, the dislocated 
and opaque lens dissolves and the camel regains a certain amount of vision. 


In some cases of ophthalmia, I have strongly suspected the embryos 
of Filaria evansi as being the exciting cause, and have found them more 
numerous in the retinal vessels of a diseased eye than in the peripheral 
blood. 


In the camel, treatment similar to that for Keratitis is generally all 
that is practicable. If the Cornea is not involved, good nursing is the 
only treatment. Camels temporarily blind must be prevented from wander- 
ing or injuring themselves by falls, and require hand-feeding away from 
the other camels. A Veterinary Surgeon may find Eserine and Atropine 
useful in preventing adhesions of the Iris. 


(f). Cataract OR OpaciTy OF THE CRYSTALLINE LENs. — This is 
common in camels, particularly in old ones; but I have seen it in a 
5-year-old. Among the causes may be mentioned senile decay, excessive 
rutting, Ophthalmia, &c. It is common in British Somaliland where there 
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is no Trypanosomiasis, but where absence of the normal festoons of the 
Iris is also associated with it. 


The opacity of the lens is distinguishable from that of the Cornea 
by the former being deep in the eye and the latter superficial. 


The opacity may involve the whole or part of the lens; in the 
former case, the eye is totally blind, and in the latter the camel may see 
round the opacity. 


Sometimes, in Ophthalmia, the lens is dislocated and forced forward 
into the anterior chamber, where it may be seen as a white opaque body 
close behind the Cornea; in this position, however, it frequently becomes 
dissolved in due course, so that a certain amount of vision is restored 
to the animal. 


There is no treatment worth adopting for Cataract in the camel. 
The disease frequently affects only one eye, in which case there is no 
great detriment in flat country. 


(g). AMAUROSIS, PARALYSIS OF THE Optic NERvVE.—In this disease, 
the camel is totally blind in the affected eye. Owing to the simultaneous 
paralysis of the third Cerebral Nerve, the pupil is widely dilated and 
cannot be contracted, giving the eye a glassy look. 


1 have seen Amaurosis in camels occur as a result of Cryptogamic 
poisoning, in Sinde; the camels had the disease after having been fed 
with the pods of Acacia arabica, the pods themselves being infected by a 
red fungoid growth, locally called ‘‘ Rati.”’ Amaurosis also occurs in 
camels dying of trypanosomiasis. I have noted other cases due to blows 
over the head along with frontal sinus trouble, in which, however, the 
proper term for the blindness would probably be ‘‘ Retro-bulbar Paraly- 
sis,’ as the Iris was not dilated. No doubt, blows on the head and 
excessive hemorrhage from wounds may cause Amaurosis. Amaurosis is 
a temporary symptom in ‘‘ Mad staggers.’’ 


As to treatment, one has to prevent the camel from hurting himself 
from falling or striking his head against trees, &c., so that he generally 
has to be tended by a man on grazing as free as possible from thorns, 
or fed in the lines. 


Cryptogamic cases generally do well if purged by 2 to 24lb. Mag. 
Sulph. to get rid of the poisonous fungus to which the condition is due. 
Thereafter, the camel needs good food, and, if in Veterinary hands, daily 
injections of 4-grain Strychnine may be made subcutaneously. He may be 
worked at a well or in a mill during the time taken for recovery, which 
varies from days to months. 


If, however, the Amaurosis was caused by blows, frontal sinus 
disease, or hemorrhage, the chance of recovering the sight is small. 


In diagnosing, it is the occurrence of Amaurosis in both eyes which 
suggests poisoning; if only one eye is affected a blow is probably the cause. 


(h). PaRastTEs oF THE EyE.—The Nematode Worm Thelazia leesei 
is common in India, Kenya and Egypt, and, no doubt, in other camel- 
countries. It is a small white worm whose normal habitat is under the 
evelids and haw of the camel’s eye, where, however, it is rather difficult 
to see, even when abundant. Quite a large proportion of camels carry 
the parasite, which appears to do no harm as long as it remains in its 
normal situation. One case, however, has been met with in which the 
worm somehow gained the vitreous chamber of the eye and set up inflam- 
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mation, which subsided and left the camel with a partially opaque lens. 
In another case there was a cyst on the inner surface of the haw, in 
connection with the Harderian Gland, about the size of a pea and con- 
taining 8 worms, but causing no inconvenience to the camel. 


In the normal situation, beneath the eyelids on the surface of the 
conjunctival membrane, there may be as many as 50 worms without causing 
any synitoms of disease, but the number carried is usually much less. 


‘Fhe male worms are from 6 to 12 m.m. long, and the females 10 
to 21 m.m. Specimens sent to M.M. Raillet and Henry were described 
by them as follows :— 


Male.—12 m.m. long; 210 microns thick at the middle of the body. 
Tail recurved like a hook towards ventral surface. Buccal 
capsule small and lumen decreases progressively towards the 
opening. Oesophagus, 200 microns. Spicules, 340 and 105 
microns; the long one is thin and the short one is thick with 
a rounded extremity. Posterior extremity has at least 25. 
pre-anal papille. Genital tube forms an anterior loop which 
advances to 860 microns from the mouth. | 


Female.—16.5 m.m. long; 400 microns thick. Strize of cuticle, 6 
microns apart at middle of body. Oecesophagus, 335 by 60 
microns. Nervous network oblique from above to below, and 
is found 230 or 280 microns from anterior extremity. Vulva 
opens 440 microns from mouth. 


(i). Nycratopra, or BLinpNEss at Nicut.—I have met with riding- 
camels that were unable to see at all in the dark, and were dangerous to 
ride at night. 


(j). ‘Yorn EyeEeLtrps.—(See p. 171). 


(k). ENTRoPION (turning-in of the eyelid).—Here there is a chronic 
irritation of the Cornea by the eyelashes; it is common in Sudanese camels, 
and is curable by the Entropion operation as performed on other animals. 


(1). ‘Ricniasis (turning-in of the eyelashes). — This produces a 
similar irritation as does Entropion, and is also common in the Sudanese 
camel, It is curable by the Trichiasis operation, as applied to other 
Veterinary patients. 


(m). DISLocATION OF THE EyEBALL.—(See Kapali, p. 176). 
BLINDNESS IN CAMELS. 


A camel with one eye blind (called ‘‘ Kana,’’ in India) will fre- 
guently prove as useful as a sound animal. He carries his head a little 
to one side. It is in hilly country or that intersected by nullahs where, 
owing to his greater tendency to falls, either when grazing or at work, 
he becomes unreliable. 


A camel which has suddenly lost the sight of both eyes will some- 
times take several weeks before he gains sufficient confidence to be led. 
He requires special care and special feeding, as it is rarely practicable 
to graze him. Such animals prove useful in turning Persian water-wheels, 
turning sugar-cane mills or oil-extracting mills. 


An important point in the feeding of camels, blind either tem- 
porarily or permanently, is to feed them their rations at a distance from 
other camels to prevent their food being stolen by lusty neighbours. 
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(12). DISEASES OF THE EAR. 


Discharge from the ear is always due to a blow on the head, but 
I cannot say what structure is damaged. The pus may come from the 
depths of the Auditory Meatus; or it may come through the wall of the 
latter from an abscess in front of or below the ear, in which cases careful 
examination with the finger will reveal the position of the abscess, which, 
if possible, should be lanced through the skin at its lowest part. When 
there is discharge from the ear, the ear affected is carried lower than the 
sound one. Ulcers are often visible in the Meatus. If the pus does not 
come from any abscess external to the ear, the cases generally recover 
eventually under patient treatment. Injections of Pot. Permang. solution 
should be made twice daily at first, and, later, once daily; to dress the 
ear, bring the head round to the opposite side of the body so that the 
orifice of the ear is uppermost; to empty the ear of solutions or of dis- 
charge, turn the head to the other side so that the orifice points downwards. 
Empty the liquid out of the ear again, and plug it with Boracic powder, 
working it in as far as possible. 


Sometimes, in neglected cases, the auditory meatus may close up 
owing to the junction of granulations from a sore circumscribing the orifice. 
Pus is then imprisoned in the ear and is not evacuated until the pressure 
becomes great enough to burst through the unnatural obstruction.’ Until 
this occurs the camel suffers great pain and goes off his feed. Treatment 
is tedious; the pus must, of course, be given an outlet, generally by a 
crucial incision, which causes much hemorrhage; subsequent treatment 
consists in injections of Pot. Permang. into the ear and penne the 
granulations carefully with pure Carbolic Acid daily until they suovside, 
after which one may dust on Boric Acid or apply an ointment of Zinc 
Oxide or Vaseline. 
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CHAPTER 21. 


SURGICAL DISEASES OF THE NECK, TRUNK, &c. 


DISEASES OF THE NECK. 


The Diseases to be considered under this head are :— 
(a). Rheumatism of the neck. 
(b). Fractures of Cervical Vertebre. 
(c). Congenital deformity of the neck. 
(d). Goitre. 

There are certain other conditions which may cause laymen wrongly 
to think that there is some disease of the bones or the muscles of the 
neck. ‘These are (1) the complete inability to support the head seen in 
general paralysis, the neck in these cases generally remaining bent round 
to one side, and (2) the bulging of the column of bones of the neck to 
one side seen in very weak or dying camels and due to the muscles of the 
neck having become too weak to keep the vertebre in their proper position, 
and, since the Ligamentum Nuche is shorter than the column of Vertebre, 
the latter bulges to one side or the other. 


(a). RHEUMATISM oF THE Neck.—This comes on after exposure to 
cold winds, particularly in damp weather. The structures affected are in 
the neighbourhood of the Atlas or first Vertebre, and I do not know 
whether the Occipito-Atloid joint or the muscles are the seat of the 
trouble. I have seen many cases of Rheumatism of the Neck, and the 
minority of them were associated with a similar affection of the shoulders, 
knees and hocks in rainy weather. 


Symptoms.—The head is carried stiffly and a little higher than 
vsual. The camel cannot, without pain, lower his head to drink or eat 
from the ground. There is no swelling visible externally. Sometimes there 
is pain in moving the jaws, in which case the camel does not chew the 
cud. Fever is present in severe cases only. A peculiar twitching of the 
ears synchronous with the beats of the heart and probably caused by 
increased local arterial tension, was noticed in one case. 


Prognosis.—Recovery takes place under proper treatment after from 
7 to 21 days; if there is Rheumatism in the limbs as well, however, the 
case may prove troublesome. 


T'rcatment.—If there are trees high enough for the camel to browse 
without lowering his head, he can be grazed; if there is nothing but grass 
and scrub, he must be fed, as he can generally eat off the ground when 
sitting; if he cannot, the forage may be placed upon a native bedstead in 
front of him. He should be watered from a bucket held up to the level 
necessary. 


The upper part of the neck from just behind the ears should he 
wrapped in a piece of blanket or, failing this, sacking, day and night. 
This is easily maintained in position if a halter or headstall is_ used. 
The camel must be sheltered from cold winds and rain, and at night. 
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The camel should be given 4-0z. Pot. Bicarb. every morning and 
40z. Mag. Sulph. every evening, dissolved in water, for the first 6 days, 
after which the Pot. Bicarb. alone is continued once daily until definite 
improvement has taken place, when all medicine may be stopped. 


(b).. FRACTURES OF THE CERVICAL VERTEBR#H.—Sometimes the bones 
of the neck are broken by falls from a height. If the bodies of the 
Vertebre are fractured, the result is quickly fatal. If the oblique or 
transverse processes are fractured, the camel’s neck is distorted to one 
side, and he shows great pain on manipulation of it. Astounding recoveries 
take place, however, the only permanent result sometimes being a bulging 
of the Vertebre to one side, although the camel raises and lowers his 
head perfectly well. 


Treatment. — Rest; feeding in the lines, and good nursing are 
essential. The neck may be supported in splints, consisting of a plank 
on each side joined over the top of the neck by connecting pieces of iron. 
The camel’s neck should be well padded with sacking before the splints 
are adjusted. If the camel recovers, it will take at least 2 months. 


(c). CONGENITAL DEFORMITY OF THE NeEck.—One case has been seen 
in which the Ligamentum Nuche had from birth been abnormally short. 
The first few Vertebre formed an arch with an abnormal convexity 
(uppermost), but there was no lateral deviation of them. The structures 
of the throat were abnormally pendulous. The camel could never feed 
off the ground or drink water without going down on his knees, like a goat ; 
he was quite a useful animal otherwise, in a tree-browsing district. 


(d). GortrRe, ENLARGEMENT OF THE THYROID GLaND.—One gland or 
both may he affected. The Thyroid Gland, when enlarged, feels like a 
long egg-shaped body easily movable underneath the skin just below the 
Larynx. ‘The enlargement tends to make the affected gland gravitate 
towards the middle line of the under-surface of the neck. Sometimes 
Goitre is preceded by a diffuse swelling over the region of the throat; 
this form of Goitre appears to cause no permanent inconvenience as a rule. 


Sometimes the Thyroid Glands are enormously enlarged at birth. 
Keeping the dam in confinement without sufficient exercise seems to be a 
predisposing factor, for it is seen among camels born in Zoos or out of 
dams which have been subjected to long journeys on shipboard. In these 
congenital cases, death from suffocation may occur soon after birth if the 
swelling is very large. When the swelling is not very large, it may persist 
throughout life without increasing in size, or it may grow steadily until, 
having reached the size of a man’s head, it interferes with grazing from 
the ground. In the latter case, if the disease is one-sided, a Veterinary 
Surgeon might risk the uncertainty of the camel thriving with one gland 
alone, and extirpate the diseased one. Adult herbivora seem to stand this 
operation without detriment. 


DISEASES OF THE TRUNK. 


The Surgical Diseases of the Trunk to be described here are :— 
(a). Fracture of the Dorsal or Lumbar Vertebre. 
(b). Fracture of the Ribs. 
(c). Anchylosis of the Spine. 
(d). Leaning Hump. 
(e). Hernia. 
(f{). Sublumbar Abscess. 
(zg). Diseases of the Pedestal. 
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(a). FRACTURE OF THE DoRSAL oR LUMBAR VERTEBRZ.—This happens 
from falls, particularly in hilly country, and also from struggling to rise 
after some operation when, through carelessness, the hindlimbs have been 
left tied up after the forelimbs have been freed. The body of one of the 
posterior Dorsal Vertebre is the part usually fractured. The hindlimbs 
and loins are paralysed completely and without sensation, and the camel 
should be destroyed. 


(b). FRacrure or THE Riss.—This is a common accident in camels, 
but often passes quite unnoticed by camelmen. Falls, collisions and blows 
are the cause, and one or more ribs may be involved. If one of the 
anterior ribs is fractured, there may be lameness in a forelimb. (See lame- 
ness from Fractured Rib). If the fracture is anterior to the attachment 
of the diaphragm (See Anatomy), the end of the broken rib may pierce 
the Pleura or even the lung; in the former case, if the fracture was a 
simple one, a localised Pleurisy results, causing very little trouble, quickly 
ending in recovery with perhaps an adhesion; but 1f the Lung is pierced, 
the camel may die of Hemorrhage or of Pneumonia. 


‘As a rule, fractured rib causes no symptoms except that the sufferer 
makes a louder noise than usual when being loaded up; there may be some 
tenderness to pressure at the seat of the fractured rib. Sometimes, one 
can feel the broken ends through the skin. I have not met with compound 
fracture of the rib in the camel. 


Treatment. — Simple fractures require nothing but rest; but the 
camel must not be tied down in the sitting position, because then the 
ribs become weight-bearing bones. When the camel is lame, this rest 
should be complete, but otherwise the camel may be sent out grazing. 
The rest required is 3 or 4 weeks. If the Lung is pierced, a Veterinary 
Surgeon may endeavour to remove the piece of bone penetrating the organ, 
otherwise the Pleuro-pneumonia generally proves fatal. 


As a rule. the two ends of the rib unite by bone, more rarely by a 
false ‘‘ joint ’’ of fibrous tissue. When several ribs of the same side have 
been fractured, the bony callus produced in the process of healing may 
extend across and obliterate the spaces between the injured ribs. 


in the case of Compound Fracture, the wound or abscess would 
require careful treatment (see Wounds and Abscesses) and removal of 
necrosed muscle and loose piéces of bone; otherwise germs might easily 
find their way into the Pleural Cavity and cause a troublesome or fatal 
Pleurisy. 


(c). ANCHYLOsIS oF THE SprnE.—This develops in some old camels, 
and makes them stiff, the act of barracking being made difficult (Rabagliati). 


(d). Leantinc Hume. — This is seldom of much detriment, but a 
camel in really good condition rarely has a leaning hump. 


(e). Hernia on Ruptrure.—Ventral Hernie are not rare but require 
no treatment as a rule, doing no harm except possibly in camels, which have 
to be loaded into ships by means of slings, and even then a reducible hernia 
would be unlikely to get injured. 


(f). SuspLumpaR Asscess. ABSCESS UNDER THE Loins. — I saw a 
case of this in a camel 6 years old, unaffected either by Trypanosomiasis 
or Filariasis. The temperature was normal. The camel had been unthrifty 
for 6 months, and barracking was painful to him. A post-mortem revealed 
an exostosis (bony outgrowth) on a Lumbar Vertebra and a huge abscess 
in the sublumbar muscles the size of a man’s head. 
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; (g). DIszasEs oF THE PEDESTAL, — Injuries to the pedestal occur 
rom :— 


(1). Loading’ and unloading on rough stony ground, or causing camels 
to camp on such ground. 


(2). Weakness, with inability to prevent the pedestal coming to the 
ground with a shock when barracked under a load. 


(3). Sitting in pools of water in damp weather, which softens the 
horn, causing a thrushy condition of the outer layers. 


A predisposin cause of injuries to the Pad consists in working 
camels from sandy deserts in stony country, the Pedestals of such camels 
being very soft. 


Both clinically and anatomically, injuries to the pedestal may be 
divided into :— 


(a). Superficial injuries (to the horn-secreting layer). 
(b). Deep injuries (to the fibrous tissue). 
(c). Deep injuries (to the Sternum). 


Injury to the fibrous tissue of the pedestal is sometimes followed 
by Hypertrophy of the Pedestal. 


The Pedestal can be handled in the standing position, but the fore- 
leg of the opposite side to that on which the examiner is standing should 
be lifted, because a camel has a long forward “ reach’? with his hindleg. 
When the camel, tied fore and aft, is rolled on to his side, the Pedestal 
is in a very good position for a thorough examination, probing, curetting, 
or operating; the operator should see for himself that the forelegs are 
securely tied and that the ropes are good, because if the legs get loose 
he will find himself in a dangerous position. 


Symptoms.—When sitting, the camel is uneasy and ‘keeps shifting 
his body, much as if he were affected with slight colic. The body inclines 
away from the side on which the injury is; often, the camel lies prostrate 
on his side. In the standing position, viewed from behind, the lower 
surface of the Pedestal is found not to be horizontal, but to incline 
more or less. This is due to swelling on the injured side. The camel 
prefers the standing position. 


In superficial injuries involving the horn-secreting membrane, the 
horn may appear fissured, and some part of it may show a hole or cleft 
from which fluid or matter exudes. There is some pain on pressure over 
the swollen surface. There may be a ‘‘ thrushy’’ smell. Sometimes, if 
the injury was not near the centre of the pad, the exudation appears 
from a separation between the edge of the horn and the skin, either at 
the side of or behind the pad. I have noticed that pus under the horny 
layer always burrows out either sideways or backwards to find its outlet. 


Deep injuries involving the fibrous tissue of the Pedestal cause 
greater pain and uneasiness. Abscesses may form under the skin of the 
edge of the pad, or pus may find its way out through the horn by means 
of sinuses, the depth of which can be noted with the probe. The horn 
of the pad is dry, irregular, and cracked. In old cases, where some 
centre of irritation is left in the fibrous tissue, the Pedestal undergoes 
Hypertrophy, or, more strictly speaking, enlargement by an abnormal in- 
crease of inflammatory fibrous tissue. Such enlargement always tends to 
affect the hinder portion of the Pedestal; in aggravated cases, the en- 
larged Pedestal may project towards the rear for several inches. 
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Deep injuries involving the Sternum are marked by deep abscesses 
and sinuses through which the probe passes to bone. Sometimes one 
may get sinuses on both sides leading to one irregular central cavity in 
the bone. The pus contains gritty particles of bone, and larger necrosed 
pieces (sequestra) may be sloughed out. Sometimes pus works into the 
thoracic cavity, setting up a fatal Pleurisy. 


Prognosis is good in Superficial injuries; also when the fibrous tissue 
has been injured, provided the camel gets daily skilled attention. Hyper- 
trophy requires operation involving risk, and it will be months before the 
camel can be worked. When the Sternum is injured, I have found all 
cases obstinate and many incurable. 


Treatment.—In all cases the camel must have something soft to sit 
on, sand for preference. He should not be tied down, because he prefers 
to stand, and pressure on the part retards recovery; at night, he should 
be secured by a strong rope round the neck or in an enclosure. I have 
rarely found it of practical value to dig a hole in the ground to take 
the pressure off the Pedestal, because the patient will not sit exactly over 
the hole for long; a better, although not always efficient method of pre- 
venting undue pressure in the sitting position on an injured Pedestal is 
a ring-shaped pad, the hole in the middle taking the Pedestal, the ring 
resting on the parts of the chest surrounding the organ; this pad may be 
made of coiled grass-rope or of thick canvas and secured together by a 
bandage, and tied to the camel by cords or webbing passing over the 
back in front of and behind the hump. I know of no reason why a 
camel should not be put in slings to prevent it sitting down, if a suitable 
tree is handy. 


In case of injured Pedestal, rest is generally necessary, because too 
much exercise may set up ‘‘ elbow-brushing’’ if there is much lateral 
swelling. For the same reason, one must use discretion in deciding whether 
the camel may go out to graze or is to be fed in the lines. If the latter, 
a manger may be built, so that he has to feed standing up. 


Superficial injuries require cleansing from dirt, the removal of 
grit or of small stones which may have worked under the horn through 
fissures in it, and the injection of Phenyle solution under any horn which 
has separated from the underlying membrane. If there is any discharge 
through a fissure or separation of the horn, the part may be protected 
by a piece of sacking tied over the camel’s back with cords passing in 
front of and behind the hump. When there is no discharge, a coating 
of Stockholm Tar is a good protective. If there is a large surface 
denuded of horn, both the Tar and the sacking should be applied. When 
the new thin horn has covered the part, 5 per cent. solution of Formalin 
is an excellent application to harden it. , 


In deeper injuries involving the fibrous tissue, abscesses must be 
opened, taking care to choose the place to cut so that not only will good 
drainage be obtained, but also that there will be no danger of ‘‘ elbow- 
brushing ’’ at the seat of the wound. Sinuses must be syringed through 
with an antiseptic solution, preferably Hydrarg. Perchlor. (Corrosive 
snublimate) 1 part in 1000 parts of water. Pieces of necrosed tissue must 
be searched for in the sinuses and removed; they often appear in the 
form of cylinders of white tissue. A curette may be used to scrape the 
bottom of the sinus if necessary. Protective applications for the fissured 
horn may be used as prescribed for superficial injuries. When other means 
fail, the old-fashioned remedy of inserting into the depth of the sinus a 
crystal of Bluestone or a few grains of Corrosive sublimate wrapped in 
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tissue paper in the form of a cone, may succeed in bringing about an 
aseptic slough and recovery. 


Hypertrophy of the Pedestal, if it is slight, requires nothing more 
than the treatment of the abscesses and sinuses in it. When all these 
are healed, there is often some abnormal enlargement left, but this is 
painless, does not interfere with the sitting position, and requires no 
treatment. 


If, however, as sometimes happens after months of neglect, the 
Pedestal is enormously enlarged, as in the subject of the illustration, the 
only remedy is partial removal of the enlarged organ. This is a butcher- 
like operation as no skin can be saved, the part removed may weigh 7lb. 
or more, and a large raw surface has to be left to heal by second intention ; 
there is some difficulty in controlling the hemorrhage, and months are 
required to complete the healing. It is, nevertheless, worth doing to save 
a good camel. The animal is cast on his side and chloroformed. The 
instruments necessary are one or two strong knives such as are used for 
skinning, a hand-saw, several pairs of Artery forceps, and some silk 
. for ligaturing Arteries; all these should be sterilised before use and a 
large quantity of tow should be on hand, also a spade. One requires a 
fire handy, in which are ready three line-firing irons. The first thing to 
do is to decide the direction in which the amputation is to be made; 
as a rule, it is from the place that would be about the centre of the 
lower surface of the Pedestal in a normal animal, and is then carried 
thence obliquely upwards and backwards through the Pedestal to where 
the hinder edge of the horn and the skin meet. One then marks a pre- 
liminary circular incision through the horn to the quick with one of the 
big knives, thus isolating the horn of the part to be amputated. The saw 
has now to be brought into use to amputate the tough inner structures 
of the diseased Pedestal in the same direction as the incision, which serves 
as a guide. The sawing should be rapid as the hemorrhage is very great ; 
at every two inches of progress, it is necessary to stop sawing and search 
for and secure with the forceps the larger Arteries, which have been 
severed, before proceeding. When the severance of the diseased portion is 
complete, all the larger Arteries should be ligatured (sometimes this has 
to be done before the amputation is completed) and the rest of the raw 
surface cauterised by the flat surface of the firing-irons in such a way 
as not to burn the ligatures. There is usually one very large artery with 
many smaller ones. The piece of Pedestal removed in one case weighed 
over 7lb.; the small abscess, which has acted as the centre of irritation 
causing the abnormal growth, is generally exposed by the operation and 
should be disinfected. There is now left the slightly thickened but other- 
wise normal anterior half of the Pedestal and the large raw surface behind 
it. The chloroform is removed, but the legs are not untied until the 
camel is judged free from its influence. Meanwhile, a hole in the ground 
must be dug where the Pedestal will come when the camel sits up, and 
a dressing of Tar and Tow is applied to the raw surface to protect it 
from dirt. As soon as the camel has risen apply a cushion or a similar 
pad over the tow, and retain it in position by a piece of sacking tied over 
the back with cords in front of and behind the hump; then hobble the 
hind pasterns loosely together, as the camel experiences great irritation at 
first and tries to kick the part unless prevented, and this may start the 
hemorrhage again. As a rule, the camel sits fairly comfortably in spite 
of the large raw .surface, provided the cushion affords an adequate pad. 
A watchman is required for the first night or two in case of renewed 
hemorrhage owing to a ligature working off. The dressing for the large 
wound may be Potassium Permanganate solution, followed by dry Boric 
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or Fuller’s Earth. The irritation, which necessitates hobbling the 
, passes off in about 5 days. The front part of the Pedestal soon 
1y abnormal thickening in which it may have been involved. The 
f the exposed surface of the hinder portion takes several months. 


xp injuries to the Pedestal with implication of the bone (sternum) 
‘y been cured in my hands. Pieces of necrosed bone must be 
com the sinuses and the rest of the bony surface curetted. I - 
thought that a bolder course, such as trephining at the side 
-Jestal so as to expose thoroughly the diseased cavity in the 
vone, might have been more successful; but the camel would be liable 
subsequently to develop ‘‘ elbow-brushing ’’ because of the thickening 
which would be left, unless the conformation of the forelimbs is good. 
It is better to destroy an old camel with disease involving the sternum. 


DISEASES OF THE TAIL. 


Wounds of the tail are caused by fighting; by an extra strain on the 
nose-rope tied to it, the camel behind being sick or lame; by the clove- 
hitch of the nose-rope on it tightening by a fall of rain; or by bites from 
jackals or dogs. Healing 1s very slow. The wounded tail should not be 
tied up, but left free. If there is necrosis of the bone, or a sinus which 
will not heal, a Veterinary Surgeon should ‘‘ Dock ’’ the camel above the 
seat of the injury. 


Docking may be performed with the docking knife, as for colts; 
but I have always had good results after cutting the tail across at a joint 
with the knife and ligaturing the three arteries exposed with silk, finally 
bandaging the tail with a large ball of Carbolised Tow applied to the 
stump. The bandage is removed in two days, the stump dressed and the 
bandage re-applied. Dressing thereafter is carried out daily. The 
Veterinarian must leave as much of the tail as possible, so that a nose-rope 
can still be attached to it on the line of march. 
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CHAPTER 22. 


SURGICAL DISEASES OF THE LIMBS; LAMENESS. 


Causes.—The diseases and injuries of the limbs giving rise to lame- 
ness in the camel vary considerably from the more common causes of 
lameness in equines. The camel is not generally subject to the diseases of 
the limbs due to concussion, because his action is generally deliberate, his 
feet are provided with elastic cushions which deaden the shock at all 
paces, the surface over which he travels is often of a soft and sandy 
character, and, of course, he is not shod; it is only in the swiftest riding- 
camels and in young camels that concussion helps to produce strained 
tendons or deformities. The common lamenesses of the baggage-camel 
caused by sprains are generally due either to false steps taken whilst 
marching under a load, especially on a slippery or a muddy surface, or 
are sustained in the act of rising or sitting under a load; injuries to the 
feet such as bruises and punctures are common; so that the ordinary 
lamenesses of baggage camels due to injury are most often either high up 
in the muscles or joints of the regions of the shoulder, hip and stifle, 
or in the feet, but comparatively seldom in the leg between the shoulder, 
or the stifle, and the fetlock. In riding-camels, sprains below knee or hock 
are more common, A very typical lameness in camels is that caused by 
‘‘ brushing ’’ or undue friction in the region of the armpit. Brushing is 
often met with in riding-camels in other situations as well. 


Of the diseases causing lameness, the most important is Rheumatism, 
a common complaint in Indian camels; whilst abscesses, sometimes due to 
specific causes, are not uncommon. As a result of weakness and loss of 
muscular tone, subluxation of the Achilles tendon is common, although 
it does not cause lameness. Of the less obvious fractures which cause 
lameness in the camel may be mentioned those of the articular head of 
the Femur (with dislocation), of the Ribs, of one Digit, of the Acromion 
Process of the Scapula, and of the lower end of the Ulna; whilst deferred 
or masked fractures of the radius or tibia are met with as in the horse, 
but less often. Veterinary Surgeons will recognise that diagnosis of some 
of these fractures requires great care. Dislocation of the shoulder-joint 
is more often seen in camels than in other Veterinary patients. 


DETECTION OF LAMENESS, AND D1aGNnosis.—Many foot injuries, severe 
elbow-brushing, and some other cases are obvious at once from the 
presence of swelling or of discharges. In many cases of lameness, the 
camel points the limb, i.e., stands in an abnormal position. In shoulder 
cases the knee of the lame limb is generally bent with the toe on the 
ground, the foot being advanced or level with its fellow. In knee cases 
the leg is often extended in a forward or outward direction with the foot 
flat on the ground. In fetlock cases (forelimb) the foot rests on its toe 
a little behind the sound forelimb. 


191 


When walking, the fore and hind limbs of the same side move 
together, the hind foot coming to the ground a moment before the forefoot. 
When running, the fore and hind limbs of the same side move exactly 
together as though coupled. For this reason, it is often rather difficult at 
first in slight lameness to fix on the lame leg, if one has been used to 
horses. 


The camel should be led past the observer at the walk, for it is 
easier to see the camel’s action from the side. In foreleg lameness, the 
head and neck will be raised a little when the lame limb comes to the 
ground, and lowered when the sound limb is on the ground; but there 
is no such definite nodding as is seen in lame horses. In hindleg lameness, 
the croup remains fairly level at the walk, and it is not much good 
watching it. In the camel, whether he be lame in a fore or a hind limb, 
but particularly in the latter case, there is generally a great difference in 
the length of the stride at the walk taken by the lame and the corres- 
ponding sound limb, and this must be noted. Shoulder cases take a short 
step forward, whilst rib and elbow-brushing cases step long in front; 
hip and stifle cases:take a short step forward, hock cases a long step (the 
lame limb is here referred to). 


Marked stiffness in a joint is often noticeable if the injury is in 
the shoulder, knee, hip, stifle or hock. 


If doubt still remains, the camel may be run past the observer, and, 
to do this, one man runs in front leading the camel and another man 
runs behind with a stick. Running exaggerates the abnormal gait, and 
in hindleg lameness a rise and fall of the croup may be observed, as in 
the horse, the rise occurring when the lame leg is on the ground. 


An important aid to diagnosis in camel lameness is afforded by seeing 
the animal in the act of sitting down and then of rising. All camels lame 
in the shoulder or knee show their dislike of placing the knee of the lame 
limb on the ground; those lame in fetlock or foot have no objection. 
Camels lame in shoulder, knee, hip, stifle or hock will show a disinclination 
to allow their hindquarters to subside to earth, and if made to do so will 
show stiffness and pain; so also with certain diseases of the spine. Close 
observation during the act will often show exactly in which joint bending 
is painful; and this may be confirmed by observing the attitude assumed 
by the animal when down in his endeavour to obtain relief. When the 
camel is made to rise, a grunt may betray the moment when pain is 
greatest ; in shoulder cases, the camel may show disinclination or difficulty 
in rising off his knees. It is a common mistake to ascribe pain to the 
region of the loins which is actually due to arthritis of the shoulder. 


When sitting, a camel which rests his weight on one side of his 
body and shows considerable uneasiness, constantly making movements of 
his limbs, is usually either lame in a joint er is suffering from a damaged 
pad. 


There are some lamenesses which are most severe after the animal 
has been at rest for a few minutes, but which tend to wear off and improve 
after he has gone a short distance. These cases are generally diseases of 
joints, most often Arthritis of Shoulder, Hip or Hock. 


‘‘ Shifting lameness,’’ i.e., lameness which shows a tendency to shift 
from one leg to another, is sometimes found in Rheumatism in camels. 


HANDLING THE Limps.—A camelman should hold the nose-rope close 
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up when a camel is being handled, and the Surgeon can then examine from 
shoulder to foot with the animal standing. The examiner should not place 
himself behind the elbow, where he may get a kick from the hind leg, 
nor should he stand in front of the foreleg, where he might be injured 
by a quick forward stamping movement of that limb. 


If the camel is restive or vicious, he should be made to sit down; 
the forelimb from shoulder to knee can then be examined easily; if it 
is required to handle the limb below the knee, a rope is placed around 
the pastern and the part pulled out from under the forearm. Or the animal 
may be roped as for operation and rolled over on to his side. 


To examine the sole of a forefoot in the standing position, the foot 
may be raised by any man of average strength in the following way :—To 
lift the near fore foot, place the left hand on the shoulder, stoop and 
grasp the cannon at its middle from behind with the right hand, then 
throw your weight on to the left hand so as to push the weight of the 
camel over on to his other foreleg; the knee then bends easily. Having 
lifted the foot, one can support it by a rope over the forearm, like a 
Rarey strap. 


Camels are not used to having their hindlimbs handled, and it is 
never done in the standing position without some restraint. The foreleg 
of the same side may be held up by a man or by the Rarey strap; or a 
rope may be used above both hocks with a couple of twists between them, 
like a ‘‘ cow-strap.’’ A backward movement may be limited by coupling 
the hindleg by a rope above the hock to the forearm of the same side. 


The quarters, outside of the thigh, second thigh and hock may be 
examined in the sitting position; the rest of the leg and the foot cannot 
be properly handled unless the camel is tied up as for operation (see p. 158) 
and rolled on to his side. 


Procnosis.—The following are points which must be considered in 
making prognosis of lameness. 


If allowed, a camel can rest himself as few other animals can; 
provided that none of the joints which are strongly flexed in the ordinary 
sitting position are diseased, he can resort to ‘hie position; if they are, 
his nature is such that he can stand all day without moving more than a 
yard or two. Unfortunately, there are reasons why he is not often given 
a chance to rest himself in this way; one is that he costs more to keep 
when he is not grazing; another is that so often he is not allowed to 
rest until he is cured, but only until he can go under a load, and so the 
symptoms re-appear. When these difficulties can be got over, the camel 
is himself a good patient in injuries and diseases of the limbs. Chronic 
and incurable disease of the joints is produced by working animals lame 
in these joints from Rheumatism or Sprain before they are completely 
recovered. Ordinary sprains generally end in recovery in baggage camels, 
provided the camel is rested soon after the day of the injury; but are 
inclined to recur in riding-camels. 


TREATMENT.—With a few exceptions, rest, as complete as possible, 
is by far the most important curative agent. A camel gets the best rest 
when turned loose in a small compound; or when tied by the neck with a 
longish rope to a tree or other object; a lame camel should rarely be 
tied down in the sitting position, or hobbled, because these 
methods of restraint prevent him from changing his position to ease himself. 
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For’ convenience, the Diseases and Injuries of the camel’s limbs 
are grouped for description as follows :— 


(1). Diseases and Injuries of the Shoulder and Arm. 
(2). Elbow-brushing. 
(3). Diseases and Injuries of the Forearm and Knee. 


(4). 5 es Cannon-bone, Back-tendons, 
Fetlock and Pastern. 

(5). i rr Foot. 

(6). My $3 Quarters and Hip. 

(7). 4 3 Stifle and Gaskin. 

(8). a i Hock. 

(9). 3 a Hindlimbs below the Hock. 

(10). Polyarthritis. 


(1) DISEASES AND INJURIES OF THE SHOULDER AND ARM. 


‘These are :— 


(a). Fracture of the Acromion Process of the Scapula. 
(b). Eyacture of the rim of the Glenoid Cavity of the Scapula. 
(c). Arthritis of the Shoulder-joint. 
(d). Dislocation of the Shoulder-joint. 
). Sprained Shoulder muscles. 
). Atrophy of the Shoulder muscles. 
(g). Shoulder abscess. 
). Sprain of the Biceps muscle. 
(i). Fracture of the Humerus. 
(j). Fracture of anterior ribs. 


(a). FRACTURE OF THE ACROMION PROCESS OF THE ScaruLa. — The 
Acromion process of the Scapula is palpable just above the shoulder joint ; 
it is a finger-like continuation of the spine of the Scapula about 14 inches 
long. From it there originates a Deltoid Muscle which is inserted into 
the external Tubercle of the Humerus. 


The Acromion Process is subject to fracture at its base as a result 
of collisions with trees, &c., or of falling sideways on stones. 


Symptoms.—The camel immediately becomes dead lame; the leg may 
either be carried or be gingerly touching the ground in an abducted posi- 
tion; there is often some sweating, but not the constitutional disturbance 
noted in fractures of weight-bearing bones. The camel soon adopts the 
couchant position which afttords him considerable relief, and is then un- 
willing to rise. Soon after the injury, a large swelling forms over and 
about the whole region of the shoulder, even extending into the pectoral 
region; this may at first be cold from hemorrhage, but in a day or two 
it becomes hot and painful. ‘The swelling decreases in about a week to 
such an extent that the fractured piece of bone may be palpable. If left 
alone for another week, the swelling and lameness improve, but pus will 
form sooner or later, and then a sinus. 


Treatment.—Cut down upon and remove the broken piece of bone. 
This may be done at any time, but is easiest when the swelling has gone. 
The broken piece is usually dragged a little downwards and backwards 
by its muscle. A large cavity containing clots surrounds the broken piece, 
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and these clots and any pieces of necrosed muscle must be removed. It 
is necessary to make sure that all pieces of broken bone are removed 
and to scrape gently the base from which the process was fractured. The 
wound is left open, drainage being secured. The result is very favourable, 
but sometimes a second scraping may be necessary. JLameness disappears 
before the wound is healed. 


(b). FRACTURE oF THE Rim oF THE GLENOID Cavity oF THE ScaruLa. 
—This happens from the forelegs sliding apart (‘‘the splits’’) when the 
camel is working on a slippery surface. The rim of the Glenoid cavity 
(the socket of the shoulder-joint) is smashed into several pieces posteriorly 
and laterally. 


Symptoms. — There is intense pain, the camel being hardly able to 
move and carrying the leg; there is little or no swelling. The Veterinary 
Surgeon will easily locate the pain, and auscultation reveals crepitus sooner 
or later. In 3 or 4 weeks the more acute symptoms pass off, and the 
camel then shows the following symptoms : Shoulder lameness (short step), 
resting all the weight on the sound limb when standing; marked atrophy 
of the shoulder-muscles of the lame leg, from disuse; and a loud cracking 
noise in the joint when the weight is thrown on to and off the lame leg. 
Complete recovery is impossible, and slaughter is the best treatment even 
in cow-camels, because these cases remain in poor form, . 


(c). ARTHRITIS OF THE SHOULDER JOINT. — This often affects both 
shoulder joints together, although one is frequertly much worse than the 
other, so as to make the lameness seem one-sided. This is the disease 
known throughout North-West India as ‘‘ Akr’’; it is common in British 
Somaliland, where it is called ‘‘ Gudan.’’ It is one of the common diseases 
of camels. In India among camelmen there is a widespread belief that 
this disease is brought on by continued eating of the young shoots of the 
Shisham tree (Dalbergia sissoo), and certainly the disease is most often 
seen in March and April; the Mulberry tree is also suspected by camelmen. 
Good camelmen will not allow their camels to graze more than a few 
mouthfuls on Shisham in the spring, yet I have fed many camels day 
after day on the drying leaves of Shisham in the late autumn without 
producing ‘‘ Akr.’’ I am inclined to think that a diet of young Shisham 
branches does predispose the camel to rheumatism; the difference in 
temperature between day and night is often very great at the season 
when Shisham is at its best, and heavy rain is often experienced. But 
the disease cannot be due merely to Shisham, because it occurs in Somali- 
land where there is no Shisham. I have noted that many of the Plains 
camels suffering from Akr were first affected by the disease when working 
in the hills at this time of year (spring), where the weather is often very 
treacherous; I have also seen a few cases in Plains camels working in 
cold hilly countries where there is no Shisham; whilst I have known it 
in cow-camels which never worked in their lives, but had been grazing 
Shisham in March. I strongly incline to the belief that the disease 
is really rheumatic, brought on by exposure in cold and hot weather, 
and that there are at least three conditions under which camels become 
particularly lable to it, viz.: (1) when grazing considerable quantities 
of Shisham in the springtime, (2) when a Plains camel is working in 
hilly country and constantly throwing an extra strain on his shoulder- 
joints going down hill, or (3) when the camel is neither receiving a salt 
ration nor saltwort grazing. I have also seen cases of Akr which had 
the more typical shifting lameness of rheumatism, knee, hock, fetlock, 
and neck being affected, as well as the shoulder joints. I have never 
seen Akr in a young camel; but it is common in camels from 6 years 
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of age upwards. I have satisfied myself that there is no direct connection 
between Akr and Trypanosomiasis. 


Pathology.—In the first stages of Arthritis of the shoulder joint, 
there is generally an increased amount of Synovia in the joint, and this 
fluid becomes turbid and sometimes contains flocculi. If insufficient rest 
is given, ulceration of the articular cartilage will result, most often at 
the outer edge, causing chronic lameness. In chronic cases of Akr, white 
opaque ‘‘ pin-head’’ thickenings of the articular cartilages are frequently 
seen. | 


Symptoms. — The first onset is generally at night; the camel sits 
down sound in the evening and rises lame in the morning. 

The camel rarely carries his leg, but may be either ‘‘ dead’’ lame 
or slightly lame. The shoulder is moved stiffly, giving a peculiar “ tied- 
in’’ appearance to the gait when both sides are affected, which is not 
inappropriately termed ‘‘ sina band hai’’ or ‘‘ chest contracted’’ by 
Indian camelmen. ‘The step is short. Riding camels with Akr can hardly 
be got to run, and when they do so it is with head and neck carried 
low, and a tied-in shufliing gait. The most characteristic symptom is that 
the lameness and stiffness are worse when the camel has been at rest 
for say half-an-hour, and tend to wear off quickly with exercise. There 
is never any swelling, and the temperature is near normal unless the 
pain is severe. In a herd, the Akr affected camels will always be in 
the rear. 


When made to sit down, the camel resists, because he is afraid of 
the pain; if the case is very acute, he may fall right over on to his side 
when the knee of the lame limb comes to the ground; in less acute cases, 
great deliberation is exercised in all the movements, the sound forelimb, 
if the disease is on one side only, bearing nearly all the weight of the 
fore part on its knee, the hind quarters sinking slowly to the accompani- 
ment of a grunt, and the knees slithered slowly forward until the elbows 
reach the ground. When sitting, the camel often leans over towards the 
side opposite that in which the disease is, although the hindquarters sit 
square; this gives the spine a twisted appearance; the elbow-pad of the 
same side is kept off the ground, and the forearm is rested on the knee 
only and stuck out towards the side. ‘The camel rises more easily than 
he sits, but most of the weight of the forepart of the body is maintained 
on the sound knee during the act, and the final rising from the knees is 
done with a sudden jerx and a grunt. 


Unless the camel is properly treated in the early stages, chronic 
arthritis supervenes; this is shown by shoulder lameness of less intensity, 
sometimes only a stiff tied-in action, very marked as the camel moves 
off after standing, but tending to wear off as the animal ‘‘ warms up ”’ 
with exercise; nevertheless, daily exercise and work cause the animal to 
get worse, whilst continued rest improves the lameness. When worked, 
loss of condition quickly occurs; and, where there is much pain left in 
the joint, the appetite may also be affected unless the ammal is com- 
pletely at rest. Sooner or later, well marked Atrophy or wasting of the 
muscles about the shoulder will occur, from disuse. 


Prognosis.—lf{ the camel is treated at the first onset by rest, recovery 
will take place as a rule, after some weeks. When the camel is only 
brought for treatment long after the onset, having in the meanwhile been 
worked whenever not too lame to carry a load, the case may be incurable; 
although improvement occurs temporarily when rested, the lameness too 
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often recurs when the camel is again put to regular work. Prognosis 
will be chiefly based on the length of time that the camel has been lame 
before complete rest was given, and the severity of the lameness or 
stiffness. 


Treatment.—The first essential in treatment is to give the animal 
complete rest, that is, to keep him on one spot and bring his food and 
water to him. He should not be tied down, but left free in a small 
compound; if that is not available, tie him to a tree by the neck with 
a long rope. Improvement begins from the time this complete rest is 
adopted. It is difficult to get some camelmen to give this rest, because 
many of them think that because the lameness improves with exercise, 
exercise should be the treatment. As the lameness improves, one may 
have the camel led a little way to test him, but no work should be de- 
manded of the camel until he has shown himself free at both paces from 
all stiffness or lameness for at least a week, because, otherwise, it will 
generally bring the lameness on again. The first few paces taken after 
a rest will show any remaining stiffness best; the camel should not be 
discharged ‘‘ cured ’’ until the stride has recovered its normal length. 


The number of chronic cases of shoulder-joint lameness to be met 
with among camels is chiefly due to the animals having been brought 
into work again before they have been given sufficient time and rest to 
become sound after the first onset of the lameness. 


One should see that the camel is sheltered from cold winds and 
rain and is provided with a thick ‘‘ jhool,’’ to be used whenever he is 
not exposed to the rays of a strong sun; and the jhool should be made 
so as to protect the shoulder joints. As regards diet, camelmen consider 
that the leaves of the Wild Olive and the Saltbush are beneficial in these 
cases, and 1 can certainly recommend the latter; shisham and mulberry 
should be avoided. 


The internal medical treatment which I have adopted when dealing 
with fresh Akr cases is as follows: A dose of 1 lb. of Mag. Sulph. is 
given first as a laxative; then $ oz. Pot. Bicarb. (or-Ammon. Carb.) or 
1 oz. Liq. Ammon. Acet. Fort. in water morning and evening until the 
acute symptoms have gone, after which no more medicine is given. In 
longstanding cases, I prefer to use Liquor Arsenicalis as an alterative, 
1 oz. night and morning in water, for two weeks. Whether the case be 
new or of long standing, the complete rest is by far the most important 
thing, but if the damage to the joint has already begun to involve the 
cartilage, there is little chance of complete cure. The atrophy of the 
shoulder muscles requires no treatment, but will disappear when the 
diseased joint recovers. 


The native treatment is firing, and the administration of the ashes 


of the burned bones of the horse, or of soup made of jackal flesh. There 


may be reason in this strange treatment, but little practical benefit. 
Fomentations should bé avoided in this disease. 


(d). DrsLocaTION oF THE SHOULDER Jo1nT.—Camels suffer from this 
dislocation as a result of falls, by running down steep inclines, by a foot 
sinking into a hole in the ground, or by treading upon a loose stone 
when running. It is more frequent in riding-camels than in baggagers. 


Symptoms.—The camel is at once either dead lame or unable to put 
the foot on the ground; there is at once a large swelling just above the 
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normal position of the shoulder joint. This swelling is the head of the 
Humerus forced upwards and outwards just below the end of the Acro- 
mion Process. The atrophy of the shoulder muscles which follows is 
very rapid. ‘The lameness does not improve after the first few days. 


7'reatment.—Riding camels with dislocation should be destroyed. A 
good baggager might warrant chloroforming and an attempt to reduce the 
dislocation. 


(ec). SPRAINED SHOULDER Muscies.—Somali name: Garabaido. 


This occurs from slipping on muddy ‘surfaces, and is a common 
lameness. The best treatment is rest, and the prognosis depends upon 
the severity of the sprain. Most cases recover after a few weeks rest. 


The symptoms are very similar to those of Arthritis of the shoulder 
joint, but only one leg is affected. 


(f). ATROPHY oF THE SHOULDER Muscies.—This does not happen 
as a separate disease, but simply as a result of the muscles being thrown 
out of exercise for a period owing to’ lameness, as from any of the 
conditions (a) to (e) already mentioned. The wasting is most obvious 
over the Scapula and in the Triceps Muscle; the cause of it should be 
sought. If the Atrophy is caused by lameness in the lower part of the 
leg, the cause of the latter is generally obvious enough. 


The Atrophy will be made good when the lameness causing the 
wasting of the muscles is cured. 


(g). SHOULDER ABSCESS, ABSCESS OF THE PRESCAPULAR GLANDS,— 
Indian name; Gareek. 


Sometimes this seems to be due to a streptococcus infection, occa- 
sionally to Botriomyces. Some think that animals with trypanosomiasis 
are more subject to this disease than healthy ones; in my experience, it 
‘is not uncommon in both. Another alleged cause is Filariasis ; some authors 
suppose that abscesses of this kind mark the seats of destruction of 
Filarial Embryos in the body, but in my opinion there is nothing in 
either theory or practice to support this contention. Camelmen consider 
these abscesses to be caused by want of salt in the diet or want of salt- 
bush grazing. 


Symptoms.—These are obvious enough. There is great swelling, 
heat and pain over the glands in front of the shoulder at the root of 
the neck, accompanied by fever and lameness. After some days, the 
part fluctuates on pressure, and, if left alone, eventually bursts, discharg- 
Ing a considerable quantity of thick yellow pus, when the fever, swelling, 
and lameness quickly subside; unfortunately, the spontaneous bursting 
of an abscess in the camel rarely evacuates all the pus in it. 


In some cases, particularly when the abscess is left to itself, con- 
siderable induration of the gland follows, until it forms a large hard 
tumour, generally with several sinuses running into it. 


T'reatment.—In the early stages, fomenting with hot water is the 
best treatment; this is done as often as possible until the abscess points, 
when it is incised at its lowest point, the pus evacuated and adequate 
drainage secured. Subsequent treatment is as recommended for abscesses. 


When the case is brought for treatment in the indurated stage, the 
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sinuses should be probed, and incisions made wherever it is necessary to 
evacuate pus. Iodine is a good dressing (Iodine and Pot. Iodide, each 
ten grains to every ounce of water); the hair over the tumour may be 
clipped and a strong Hydrarg. Biniod. Blister (1 part to four of vaseline) 
applied, whilst, in obstinate cases, if the expense is warranted, Pot. Iodide 
may be given internally in 4 oz. doses daily in water. As a rule, the 
ultimate result is cure when properly treated. 


(h). Sprarn oF THE Biceps Musciz.—This happens when the fore- 
foot slides backwards on a muddy surface. 


Symptoms.—The camel is unable to advance the lame limb and takes 


a very short step with it. There is pain or swelling just below the level - 


of the shoulder joint, where the Biceps can be easily manipulated. 


Treatment.—Complete rest must be giwen until the camel has been 
able to run without lameness for at least a week. If returned to work 
before all lameness has gone, a chronic inflammation and enlargement of 
the ‘‘ bursa ’’ (where the tendon slides over the head of the Humerus) 
of the Biceps occurs, and the camel is of no further use. 


(i). FRAcTURE oF THE Humerus. — According to Rabagliati (Vet. 
Record, 26.2.10), this is a common accident when the forelegs slip apart 
on a slippery surface. Nicholas (Vet. Journal, Aug. ’06) describes a 
case of longitudinal fracture of the Humerus in a camel, which stumbled 
without coming to the ground. I never saw a case of Fracture of the 
Humerus in the camel myself. The fracture is easily diagnosed, but 
offers no hope of complete cure; the camel must be destroyed. 


(j)} FRacture or ANTERIOR Riss.—Fracture of the Anterior Ribs 
sometimes produces foreleg lameness, and the cause is liable to be over- 
looked. The lameness is characterised by a long step forward with the 
lame leg with some abduction. The Treatment is complete rest for 2 
weeks, and freedom from work for another 2 weeks. (See Fractured ‘ 
Ribs, p. 185). 


(2). ELBOW-BRUSHING. 


‘* Elbow-brushing’”’ is a name for a group of three very common 
conditions causing serious unsoundness difficult to cure. The three con- 
ditions are due to causes which set up undue friction between the fore- 
leg and the body during progression, and are as follows, the Punjabi 
names being used to distinguish them :— 


(a). Kach. 
(b). Irki. 
(c). Kach badhar or Bhaggal lag gya. 


In Somaliland brushing at the elbow is called ‘‘ Haggagaito.”’ 


(a). Kacu.—This is the form of brushing produced by friction be- 
tween the edge of the Pedestal and the inside of the forearm during 
progression. 


The causes of Kach are overloading or overmarching, especially 
when immature; hard work when in poor condition or when suffering 
from debilitating diseases, especially when Plains camels are working in 
the hills; working camels when temporarily lame in any limb which re- 
sus in the body being thrown more to one side than the other; and 
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bad conformation, particularly turned-out toes and tied-in elbows. Under 
the above conditions, Pack-work is the ‘‘ exciting cause,’’ as it makes 
the body sink further between the forelegs, and brings the forelegs fur- 
ther under the body. Camels used entirely for Draught purposes rarely 
suffer from the disease. Sometimes Kach is brought on by working a 
camel with a neglected injury to the Pedestal which has caused that 
organ to bulge laterally. 


Symptoms.—At first, the hair is rubbed off from the skin at the 
upper edge of the side of the Pedestal and also at a spot on the inner 
and posterior surface of the forearm, below the elbow-pad. Then, gradu- 
ally, the skin of these situations becomes thickened and leathery; and 
at a later stage the swelling will be tender on pressure, and its surface 
becomes more horny than leathery. Continued work in these cases may 
produce great tumours on the two opposed parts; the horn on the sur- 
faces of the swellings may be worn through, and every step will then 
fetch blood; more rarely, the horn layers increase in size and hardness 
until they oppose one another by wood-like surfaces (see photo), each 
on an acutely painful base of inflamed tissues. 


When tenderness appears, the camel takes a long stride on the 
affected leg when one side only is involved, and inclines his hindquarters 
away from the diseased side; when both forelegs are affected, the camel 
steps short and the pace of the walk is reduced. Lameness occurs when 
the swellings are pronounced and painful, and may be so severe that the 
camel cannot progress under a load at all. 


Pathology. — The lesion resembles almost exactly that of a human 
‘“corn,’’? being at first a hypertrophy of the epidermis caused by inter- 
mittent pressure, inflammation of the parts below being brought on at 
a later stage by the inward pressure of the hard horny layers above 
them. In the camel the ‘‘ corn’’ is, of course, double, the pressure being 
that of corn upon corn; the larger the tumours grow, the worse the 
pressure becomes. 


Prognosis and Treatment.—The rational treatment is to remove the 
pressure which causes the lesion, which would then subside and cure itself 
without further treatment. This would mean keeping the camel station- 
ary for a period without allowing him to walk at all, and so it is rarely 
practicable to remove the pressure entirely so as to obtain early resolu- 
tion. The cure of Kach is often possible, but is so tedious as to be 
impracticable in many cases. 


The camel must be rested from work, and this may cure a slight 
case; but with an advanced one, although rest leads to temporary im- 
provement, complete cure will be difficult unless he can also be main- 
tained with proper rations, so as to prevent the necessity of going to 
the grazing ground. Hardly less important than this rest, which removes 
or reduces pressure on the ‘‘ corns,’ is to make good by suitable treat- 
ment any loss of strength, lameness, or injury which acted as a predispos- 
lug cause; this, with the all important rest, will cure many cases. When 
the predisposing cause is bad conformation, the chances of making a 
useful baggage-animal of a camel badly affected with Kach are obviously 
not good, as we cannot alter the conformation; such animals when curable 
and cured may be used in draught. The length of the period of rest 
necessary depends on the degree of Kach when the treatment is first 
attempted, and varies from days to months. 
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Friction on shorter journeys, as when going to the grazing ground, 
during the rest-cure, may be partly alleviated by oiling or vaselining the 
horny surfaces of the excrescences. 

Operative removal of the tumours is generally unsatisfactory, owing 
to the difficulty of healing the wounds; it might be tried as a last resort 
in some very advanced cases. Complete rest is essential after the opera- 
tion, because of the temporary swelling which follows. 


(b). Inxr. — This is caused by friction between the point of the 
elbow (elbow-pad) and the side of the camel during progression. 


Causes.—Similar to those causing Kach; a neglected injury to the 
elbow-pad, causing swelling, may also start it. 


Symptoms.—The ‘‘corn’’ in this case appears on the skin over the 
side of the chest several inches above the Pedestal, at the point where 
the elbow-pad rubs against the side during progression. It is similar to 
the ‘‘corn’’ of Kach, but the horn which develops on it seldom becomes 
hard and ‘‘ woody.’’ Irki is a much less serious lesion than Kach, caus- 
ing less interference with the movements of the animal, and very seldom 
causing lameness. Occasionally, abscess formation takes place in the 
‘‘corn’’ on the side of the animal, and I have met with one or two 
cases in which long neglect of the abscess had led to the burrowing of 
pus into the Pleural and Peritoneal cavities with fatal results. 


Prognosis and Treatment.—If the camel is ‘rested before soreness 
occurs, the skin may thicken sufficiently to protect him in this form of 


brushing. If pus forms at the seat of Irk, the abscess must receive 
prompt attention. 


(c). Kaca Baappar or Buraccat Lac Gya.—This & produced by 
friction between the opposed surfaces of the skin in the armpit (or 
“* axilla’). 


Cause.—In this case the exciting cause is nearly always a thicken- 
ing of the normally thin skin of the armpit due to ticks, to Mange, or 
to dressings applied for the cure of the latter disease. If a camel be 
worked with the skin of this part swollen or thickened, extra friction 
is caused by the movement of the opposed surfaces, and this aggravates 
the existing swelling, and therefore also the pressure and friction. Thus, 
the swelling and the friction act as a ‘‘ vicious circle’ of irritation. The 
conformation of the animal in some cases (turned-out toes and _ tied-in 


elbows) certainly makes the production of this form of unsoundness more 
easy. 


Symptoms.—The skin of the armpit is swollen and generally hangs 
in from one to several folds, which are squeezed at the end of every stride 
of the leg. The part may show scurfiness due to Mange; or sometimes 
the Mange may have been cured and the thickened folds of skin may 
appear almost like tumours. When the lesion has been produced quickly, 
the opposed surfaces of skin or of its folds in the armpit are often raw 
and bleeding, and lameness (with a long stride of the lame limb) results. 


Prognosis and Treatment. — Absolute rest to remove pressure and 


friction is a necessity for the cure of this condition, and the part cannot 
he rested unless the animal remains on one spot and is ration-fed there. 
This is seldom done, so that the disease is often regarded as absolutely 
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incurable. It is certainly always a tedious treatment and often expensive 
in rations. | 


No irritant dressings must be applied; the folds of skin must be 
kept well annointed with Vaseline to reduce the friction, and if there 
is rawness the sore should be dressed with Boric Acid 1 part, Vaseline 
5 parts. If mange is still present and the camel is being tarred or oiled 
over the rest of the body for that disease, any thickened skin of the 
armpit should be treated with Sulphur Ointment, which is less irritating. 


Surgical removal of the fold of skin may be tried, but must be 
followed by complete rest for many weeks. 


(3) SURGICAL DISEASES & INJURIES OF THE FOREARM 


AND KNEE. 
‘hese are :— 
(a). Fractured Radius. 
(b). do. Ulna. 
(c). Bruised Elbow-pads and Knee-pads. 
(d). Rheumatism of the Knee. 
(e). Deformity, Knock-knees, Calf-knees. 


(a). FRACTURED Rapius.—Possibly transverse fractures may occur, 
but the only fracture of the Radius that I have met with in a camel was 
of the ‘‘ deferred ’’ and longitudinal character commonly met with in the 
horse, with littie or no displacement. In this case, the leg was rested 
with the toe on the ground, there was some swelling on the lower half of 
the forearm and crepitation was very distinct; this was 12 days after the 
original injury. 1 was not allowed to treat the animal, the owner prefer- 
ing internal medicines to splints, althongh it was pointed out to him that 
an outward bending of the bone would be the result. ‘The camel's tem- 
perament is such that in many cases, properly apphed iron splints and 
rest (the camel tied down on one spot) would no doubt lead to cure if 
maintained for about 7 weeks with a further 5 or 6 weeks grazing near 
at hand to follow; under Indian conditions, this would often be preferable 
to destroying the camel. 


(b). FRracturep U.tna.—The part of this bone (the shaft of which 
is, of course, absent in the camel) which I have seen fractured is the 
small piece on the outer side, joined to the lower extremity of the Radius. 
lt was fractured into several pieces; great pain and swelling about the 
Knee-joint was followed by fever and Pus-formation, and the fracture 
was only definitely revealed when the abscess had been evacuated and an 
exploration through the incision had been made after the removal of 
several pieces of bone. Prognosis is bad unless good drainage of the 
abscess-cavity can be secured. 


(c). Bruisep E:_Bow-Paps and KNeEE-Paps.—These are caused by 
the camel sitting on sharp hard stones. Sitting in puddles of water softens 
the Pads and predisposes them to injury. 


Symptoms.—A bruised elbow-pad is kept clear of the ground in the 
sitting position, but seldom causes lameness. A bruised Knee-pad causes 
the camel to move his knee stiffly and to show unwillingness to kneel. 
In either case, there may be some swelling about the base of the Pad 
causing the latter to appear more prominent than usual; sometimes the 
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horn is torn or cut so.as to expose the quick beneath; or pus may form 
and break through or around the horn of the Pad. 


T’reatment.—Never tie the camel down in the sitting position when 
he has diseased Pads. A camel with a bruised Pad can be worked if he 
is not lame and if there is no swelling of an elbow-pad likely to set up 
Irki (see Elbow-brushing) by friction with the side. He must be loaded 
and unloaded on a soft sandy surface. 


Clean away all dirt and sand from the cuts or tears in the Pad; 
wash with Pot. Permang. solution and apply Stockholm Tar. 


lf pus has formed, it must be evacuated and drainage secured. A. 
‘*tent ’’ of tow with a little tar on it will prevent the abscess-cavity from 
getting ‘‘ tly-blown.”’ 


(d). RHEUMATISM OF THE KNEE.—This causes stiffness of the joint 
and lameness, the parts affected being the bursze (Synovial capsules) of 
the tendons running over the knee. When Rheumatism occurs in this 
situation, it is generally also to be found in some other part as well. 
Treat as for Arthritis of the Shoulder. 


(e), Drrormity, Knock-Kneres, Catr-Kners. — There may be an 
inward bending of the knees so extreme that they overlap. For the causes, 
see the similar condition, ‘‘ Giddah’’ affecting the fetiocks. 


(4). DISEASES AND INJURIES OF THE CANNON-BONE, 
. BACK-TENDONS AND PASTERN. 


Here we have to consider :— 


(a). Fracture of the Cannon-bone or Metacarpus. 
(b). Sprained Flexor Tendons. 
(c). Rheumatism of the Fetlock. 
(d). Open Bursa of the Fetlock. 
7 (e). Windgalls of the Fetlock. 
(fj). ‘* Girki,’? and Deformity of the Fetlocks (‘‘ Giddah’’)- 
(g). Brushing at the Fetlock. 
(h). Fractured Pastern-bone. 


(a). FRacTURE oF THE CANNON-BONE oR Meracarpus. 9 Cause, — 
Falls; the bites of other camels; or the foot sinking into a hole when 
running. 


Sym ptoms.—Obvious, with crepitation and extreme mobility below 
the fracture; the leg is carried. There is generally much quivering of the 
muscles. 


Treatment.—It is questionable whether compound fractures of this 
hone are worth treating. but simple fractures of it should be treated when 
practicable in camels under 10 years old, as they do well. The ‘camel’s 
normal couchant position gives entire relief from all weight-bearing to 
the Metacarpus. The camel mav he moved on a bullock-cart from the 
scene of accident to a place suitable for a sojourn of three months, where 
forage is plentiful. All abrasions over the part are dressed with Carbolic 
Acid, 5 per cent., and dusted over with a thick laver of Borie Acid; 
and an ordinary bandage applied to the limb from just below the knee 
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to the pastern. Four splints are made out of iron sufficiently thin to 
be shaped cold by the hammer; two of these are for the sides, one for 
the front and one for the back of the limb; those for the sides must 
be shaped near one end so as to pass over and support the bulge of the 
fetlock. Long Plaster of Paris bandages are applied over the ordinary one, 
and the iron splints are carefully embedded in them as they are applied. 
Great care is taken in padding the ends of the splints at the pastern to 
prevent excoriation; and the bone must be set strictly straight. Another 
ordinary bandage may be applied over the plaster ones to protect them. 
One aims at making a neat compact support which will not interfere with 
the camel’s couchant position. The splints are best applied when the 
camel is on his side with his three sound legs tied up. 


The camel will sit about 6 weeks, and then will rise of his own 
accord. During this time the only surgical attention necessary is to see 
that the splints are keeping the bone perfectly straight, otherwise the bone 
will set with an outward bend. He must be fed well and watered 
regularly from a bucket. Twice a day he should be turned on his side 
and his forelegs extended to prevent stiffness. 


When the animal has risen, he should not be allowed to walk about 
until full weight is placed on the leg, when the splints may be removed. 
Lameness continues for some time. In my experience, a camel properly 
treated becomes sound and can be put to baggage work in 3$ to 4 months 
from the time of the first injury; riding-camels after this fracture are 
only useful as baggage animals. 


(b). SprarneD FLExor TENDONS. — The camel’s back-tendons are 
more concealed than the horse’s, owing to the shape of the Metacarpus. 
I have never seen acute sprains of the upper parts of the tendons, but 
chronically thickened tendons with some knuckling at the fetlock as the 
result of continued overwork are common among the fast-running camels 
of the Sudan. The baggager and the slow Indian riding-camel are seldom 
affected. The thickened tendons appear as though ‘ bowed.’’ The cure 
is rest, which should be for at least 3 months, during which the camel 
should be grazed in a level area. 


In my experience, sprains of the flexor tendons of the camel are 
more common about and below the fetlock, probably at the seats of the 
bifurcation of the Perforatus tendon. These sprains are accompanied by 
lameness, heat, swelling and stiffness of the fetlock, with distention of 
a Bursa (synovial sheath through which the tendon passes). Sometimes, 
the inflamed tendon and distended bursa form a hot tense swelling just 
above the fetlock, about the outer branch of the Perforatus, sometimes 
behind in the angle formed by the bifurcation of the tendon, and some- 
times behind the outer digit of the pastern. Such sprains are more common 
in riding-camels than in baggagers, lameness generally getting worse as 
the animal travels. They are generally curable by rest and good treat- 
ment, but it is somewhat important to distinguish them from distention of 
the Bursa due to rheumatism (see below). 


T'reatment consists of rest as complete as is practicable, and, owing 
to the camel’s temperament, recovery is quicker than with horses. When 
the pain and the lameness are verv severe, cold water bandages may be 
resorted to; when slight, I prefer to use a stimulating liniment with 
plenty of hand-rubbing. But rest alone is generally sufficient to cure the 
camel. It is important that the camel should not return to work until 
he has been able to run without any sign of lameness, and until all heat 
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and tenseness have disappeared from the swelling, otherwise he will soon 
go lame again; and the work should be very moderate at first. I have 
never fired or blistered for these sprains, as it was never necessary. 


(c). RHEUMATISM OF THE FeETLOcK.—This has to be distinguished 
from sprain; both conditions in the camel follow inclement damp weather, 
as a rule, Sprain is generally confined to one leg; rheumatism, when it 
affects a fetlock, generally attacks some other part at the same time, and 
even when a careful examination reveals neither lameness, nor any pain 
or swelling in neck, shoulders, knees, stifles or hocks, or the fetlocks of 
the other legs, tactful enquiry in rheumatic cases will generally reveal a 
history of ‘‘ shifting ’’ lameness. In rheumatism of this nature, fever is 
often present, whilst the appetite also may be poor. The disease may 
become more or less chronic in both fetlocks, in which case the camel will 
sit at every opportunity so as to obtain relief. The fetlock is carried 
stifly, and the other symptoms are the same as in the case of sprain, 
viz., heat, swelling, and distended burse. 


l'reatment.—These cases generally do well under proper treatment. 
The camel must be rested, rugged up at night or on cold days, and placed 
in shelter from any cold wind. No water should be applied to the parts 
affected, which should be kept well bandaged with dry woollen bandages 
(old putties are useful here). The diet and medicinal treatment should 
be that recommended for Arthritis of the Shoulder. I have seen benefit 
arise from the administration of 1 or 2lb. of Ghee (clarified butter) at 
intervals of a few days; wiieaten flour and Gur should not be given, 


however. 


(d). Open Bursa OF THE FETLOCK.—A common seat of injury from 
bites when fighting is the fetlock of the forelimb, and when the teeth 
penetrate into the synovial sheaths of the flexor tendons, generally either 
just above or just below the fetlock joint, ‘‘ open bursa ’’ results. Some- 
times, the Bursa is opened by a slough extending into it from a bite 
which has not penetrated it, or even from infection spreading upwards 
from a punctured foot. 


Symptoms.—There is great swelling about the fetlock, also great 
pain; the limb often being carried, and high fever. From the orifice 
of the punctured wound, a little oily synovia (‘‘ joint-oil ’’) often mixed 
with pus, will be discharging. 


l'reatment. — Complete rest is necessary, and the camel should be 
tied down in the sitting position to prevent movement of the fetlock; and 
he should be purged with 2lb. of Magnesium Sulphate. If the synovia is 
clear and not turbid, the wound should not be probed, but its external 
orifice should be cleansed, 5 per cent. Carbolic Acid solution applied ; 
and then a thick pad of cottonwool, on which a thick layer of a dry 
dressing, composed of 1 part Powdered Zinc Oxide and 5 parts Boric 
Acid, has been laid, should be applied over the orifice and loosely ban- 
dayed on. ‘This requires renewal twice daily. Cold water in camel prac- 
tice comes from such questionable sources that its application to these 
cases can hardly be recommended as a rule; if clean cold water is obtain- 
able the inflamed part may be irrigated with advantage for 15 minutes 


at each dressing. 
When pus is already being discharged from the Bursa, cold water 


may be resorted to, generally by means of a piece of cloth tied about 
the part and kept moist by repeated sousing. In such cases the wound 
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must be probed, and, if possible, drainage secured, even by opening the 
Bursa at a point lower down; otherwise, the pus simply collects in the 
Bursa. Cure is always tedious, often impossible. 


Camels with open Bursa quickly lose flesh; and death often occurs 
as a result of toxines absorbed from the part and the septic cellulitis 
around it. On active service, open Bursa is not worth treating. 


(ec). WINDGALLS oF THE FetLock.—These are chronic painless cold 
enlargements of synovial burs about the fetlock; they occur on the fore 
and hind limbs, generally on the outer side just above the joint. In 
the camel, windgalls are generally the sequel of sprained tendons, the 
burse containing an abnormal amount of fluid. In baggagers, these wind- 
galls are generally harmless; but in riding camels they may mark a weak 
spot, and after a journey the camel may go lame, the presence of a 
degree of inflammation being marked by the development of heat in 
the windgall. 


Treatment.—As in horses. A windgall liable to inflammation after 
a journey must be treated with rest, cold applications, and pressure ban- 
dages. The rest given must continue for one week after the camel has 
lost all traces of lameness or of heat or tenseness in the windgall. 


(f). ‘‘ Grrkr’’ anpD DEFORMITY OF THE FETLOCKs.—In India ‘‘ Girki”’ 
and ‘‘ Giddah’’ are terms used by camelmen to describe respectively knuck- 
ling or excessive standing over at the fetlock, and deformity due to 
inward bending at that joint; I have seen it also in Somaliland. Except 
in rare cases, such as result from contraction of the Tendon of Achilles 
of the hindleg subsequent to injury from the bites of wild beasts, these 
conditions are generally brought about during the first year of life by 
mismanagement. Indian camelowners usually lay the blame on certain 
plants (particularly the Wild Olive) present on the grazing ground for 
producing the deformity through the cow’s milk, but the real cause of 
the disease in young camels is to be found in rearing them at a tender 
age in stony hilly country before the joints are strong enough to stand 
the wear and tear involved in following their dams over the rough steep 
uneven surface of such tracts, which is often covered with loose stones. 


Symptoms.—The young camel begins to knuckle over at the fetlocks, 
fore, hind, or both, at about 6 months of age, and, unless removed at 
this stage from the stony hills, the fetlock joints take an inward bend 
and soon become quite deformed. At a more advanced stage, the knee- 
joints bend inwards and may even knock together when the animal walks 
(see photo). There is no marked bony enlargement until the joints begin 
to bend inwards, when an exostosis of a compensatory nature is formed. 
Lameness may be absent, slight, or severe, according as the joint may 
or may not have received a recent strain. The general condition of the 
camel is unaffected, and this clearly distinguishes the disease from rickets, 
which is not yet established as a camel disease. 


_ T'reatment.—To prevent this condition, young camels should not be 
kept on stony hilly country, during the first 9 months of life, for long 
at a time. In the breeding of hill-camels, during this critical period, 
when the joints are tender and unfit for continued strain, the movements 
of: cows and calves should be regulated, so that they may spend most 
of the time in the valleys and level or cultivated country, taking ad- 
vantage, as the season permits, of any green crops which may be avail- 
able. This takes the youngsters away from the stones and slopes which 
produce the condition. After about one year of life, there seems to 
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be little or no danger of causing deformity by rearing camels on stony 
hills, and, on the other hand, it hardens the feet and develops the 
muscles, the camel becoming used to hill-climbing and hill-grazing, valuable 
qualities in military transport camels for countries like the North-West 
Frontier of India. 


As to curative treatment, if the camel is much deformed, he will 
always remain so, and the damage done can rarely be repaired. Lame- 
ness present may, however, often be permanently cured by long rest and 
grazing in level countries free from stones; the camel when he reaches 
adolescence 1s then free from lameness and capable of a good deal of 
work, but deformities of the forelimbs predispose him to elbow-brushing. 
If the deformity is so great as to cause continual strain upon the liga- 
ments of the joints causing chronic lameness, it is possible that Neurec- 
tomy might be advantageous; but the author has never tried it. 


Pronounced knuckling in adults, caused by damage to tendons with 
subsequent contraction, is rarely worth surgical treatment. 


(g). BrusHine aT THE FetLocx.—In addition to the elbow-brushing 
already dealt with, camels may strike themselves with the opposite fore- 
foot (‘‘ interfering’’) either just above the fetlock or on the inner side 
of the foot just above the sole. This occurs chiefly in riding camels, 
particularly in India, and affects animals with turned-out toes or extra 
large feet. It is a serious condition in riding camels, for it makes them 
liable to nasty falls when going at full speed, owing to the intense pain 
produced by striking the already tender spot with the opposite foot. 
Sometimes the opposite forefoot is lifted higher than normally, so as 
to avoid striking the sore place. The tender spot itself is generally on 
an enlarged base and either raw or covered with horny skin, and in the 
latter case it closely resembles a large ‘‘corn.’’ Local treatment consists 
of cleansing, dressing, and bandaging raw sores, paring and poulticing 
the ‘‘corn’’; and painting the base of it with Tincture of Iodine. The 
camel which brushes low down on the foreleg is positively dangerous tuo 
ride, and he must be either rested completely until the enlargement has 
subsided, which, in the case of an otherwise valuable riding camel, may 
be carried out by keeping him hobbled on one spot (with proper rations) ; 
or he may be converted into a baggager, in which case cure will occur 
spontaneously if the animal does not strike himself at the walk. 


(h). FRacrcrep PasternN-Bone.—The only case I ever saw was a 
fracture of the outer long pastern bone (os. suffraginis) of the foreleg. 
Lameness was intense and the foot was abducted, but not carried, and there 
was swelling, tenderness and crepitation. The case was not available 
for treatment by me, but, excepting in old animals or in those where 
the fracture is comminuted, the injury, properly treated by complete 
rest and support with splints and bandages, might be curable in course 
of time, in the camel; say, in about 9 weeks. 


(5). DISEASES OF THE FOOT. 


The conditions to be described under this heading are Sore Feet, 
Bruised Foot (‘‘ water-in-the-foot’’), Punctured Foot, and Whitlow. The 
foot is also a common seat of snakebite and of brushing, both treated 
of elsewhere. 


(a). Sore Fret.—The cause of Sore Feet is generally to be found 
in working camels which, owing to their having lived in sandy deserts 
or level plains, have soft feet, in stony country without giving them 


207 


sufficient time to get used to the hard rough surface of the paths; the 
horn is soon worn away, and the quick is left unprotected. It has been 
a common cause of unsoundness in camels taken on Military expeditions 
on the North-West Frontier of India, when, owing to the large scale 
on which came] transport had to be maintained, it had been found im- 
possible to obtain sufficient camels from the broken stony country north 
of the Salt Range or from the Frontier Province for the needs of the 
expeditions, and so the desert-bred camel had to be used. Provided, how- 
ever, that the desert-bred camel has been given enough time (say, 4 or 5 
weeks) grazing in stony hill-country before work is required of him 
there, his feet will become hard enough. Rain increases the lability to 
Sore Feet by softening the horn. 


Symptoms.—There is lameness and the stride is shortened, the camel 
going ‘‘tender’’ if more than one foot is affected, as is generally the 
case. The foot is swollen and hot, and, on examining the sole, it will 
be found that in parts, generally about the centre, the horn has been 
worn away, exposing the quick; and the camel flinches when pressure is 
applied to the tender parts of the sole. 


A soft-footed camel coming straight into work on a stony country 
may receive a severe bruise from stepping on a sharp stone, and then 
shows the symptoms of bruised foot. Sore Feet and Bruised Foot appear 
to have been mistaken in the past for Foot and Mouth Disease. 


Treatment. — For Sore Feet, rest from work is essential until the 
horn has had time to grow over the exposed ‘‘ quick’’; the rest should 
be given either on sand or on country as free as possible from stones. 
The feet should be examined and freed from grit and louse stones, and 
the soles washed daily with Phenyle Solution. In bad cases, they may 
also be dressed with Stockholm Tar, a pad of tow placed over the sole 
and the foot enclosed in a leather shoe or in sacking. 


(b). Breuisep Foot, WATER-IN-THE-Foot.—The causes are the same 
as in Sore Feet, but the injury is received through the horn of the foot 
before it has been worn through, and is generally due to treading, when 
loaded, on a sharp stone. 


Symptoms, — Swelling, heat and tenderness of the foot, and severe 
lameness. The sole on examination may be found more convex than 
usual, and excessively tender when pressure is applied to its most promi- 
nent part. Very often, when the sole is soft or thin, it may show 
cracks, through which a watery or blood-stained fluid may ooze. If the 
camel doves not recover in two or three days, a collection either of serous 
fluid (‘' water-in-the-foot’’) or of pus forms under the horn of the 
sole, according to the degree of severity of the injury. If the bruise 
is near the edge of the sole, the fluid generally tends to work out where 
the horn and skin meet; if near the centre of the foot, 1t may find its 
way out through cracks forming in the horny sole, but if the bruise in 
this position has been very severe, the abscess which forms may cause 
a considerable destruction of tissue, resulting in the formation of a sinus 
in the foot, which may find exit as far as three inches above the sole, 
generally in the hollow of the heel. 


Z'reatment.—A slight bruise can recover in a few days with no other 
treatment than rest. When ‘‘ water ’’ forms in the foot, the native camel- 
man usually prefers to leave it alone to find its way out, eventually 
through the horn or at the side of the sole, according to its position, 
which it often does; but it is quicker and perfectly safe to lance the 
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foot provide the effusion is big enough to make its position certain. In 
lancing, the knife should be held a quarter of an inch from its point to 
prevent deeper penetration, and the most minute puncture with its point 
is all that is necessary. In all cases of ‘‘ water-in-the-foot ’’ poulticing 
hastens either the exit of the fluid through the horn or the “ pointing’’ of 
the effusion. 


When pus has formed, the abscess should, if possible, be lanced 
through the sole, and a fairly large slit can be made. When there is 
@ sinus in the foot, it is generally advisable to operate to remove the 
loose piece of necrosed tissue and secure drainage through the sole if 
necessary. Subsequently, the cavity may be dressed by syringing with 
5 per cent. Carbolic Acid and by footbaths of Phenyle, and the camel 
should wear a piece of sacking over the foot to prevent grit getting in. 
Prognosis is good if the operation successfully exposes the damaged part, 
because the elastic pads are seldom penetrated by pus forming from 
Bruised Sole; it burrows around, but not through them. 


(c). PuncrurepD Foot.—It is surprising how seldom the foot of 
the camel is punctured by the thorns of the ordinary desert vegetation. 
In India, however, I have seen many cases of punctured foot by the 
‘‘ garinda’’ thorn found in the stony hills of the North Punjab and 
Rajputana, and in the foothills of the Himalayas. The Garinda causes 
such frequent and severe injuries as to make certain jungles quite unfit 
for camel browsing. (See Garinda. p. 67). The thorn may penetrate the 
foot for four inches. In Somaliland the long Acacia thorns are the 
most dangerous. 


Symptoms.—There is severe lameness and swelling. The seat of 
the puncture in the sole is often not visible several days after the punc- 
ture. As a rule, the thorn itself has worked out, and the damage is 
done subsequently by the germs which were carried in with it. Abscesses 
form in the foot and pus often burrows into the important sheaths of 
the flexor tendons at the fetlock; there may be several sinuses between 
knee and foot discharging pus, and swelling (‘‘ Cellulitis’’) of the whole 
leg. 


Often, the camel dies from septicemia or pyzmia (‘‘ blood poison- 
ing *’), which cause severe fever, sometimes with the formation of 
abscesses over the region of the shoulder. 


If the puncture is in the middle of the foot, there is nearly always 
yreat damage to its structures through abscess-formation, often resulting 
fatally or proving extremely difficult to cure. When the puncture is near 
the side of the foot, the case generally does well; sinuses have a strong 
tendency to heal in the camel’s foot if the elastic pads are not involved. 


I'reatment.—This is purely surgical, the chief object in view being 
to secure drainage of the sinuses, and even when this means operating 
through the sole, 1t should be done. There is generally a great deal of 
necrotic tissue to be removed, more than the amount of the external swel- 
ling indicates. Footbaths, poulticing, syringing the sinuses with 5 per 
cent. carbolic acid will be found useful after the operation. 


When blood-poisoning is threatened, any abscesses which have formed 
on the leg should be lanced and dressed, the camel should receive plenty 
of green forage, besides good nursing, and may be given (twice daily) 3 or 
4 drachms Ammon. Carb. or 40zs. Rum as a stimulant; but some old 
camels will not be worth treating. 
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(d). Wuittow.—This is not a common injury in camels. Injuries 
received by the foot striking against stones and projecting pieces of rock 
in rough country sometimes result in bruising of the nail-bed under the 
claws, with subsequent pus-formation, which, in turn, may lead to shed- 
ding of the claws and ulceration. Treatment consists in giving exit to the 
pus, dressing the exposed parts with 5 per cent. Carbolic Acid and remov- 
ing any loosened pieces of hoof-horn. Stockholm Tar is then applied, and 
the foot should be well protected between dressings by sacking or by a 
leather boot with plenty of tow to act as a protective pad. 


(6). SURGICAL DISEASES AND INJURIES OF THE QUARTERS 


AND HIP. 
These include :— 


(a). Fracture of the Pelvic Bone. 

(b). Dislocation of the Hip-joint, with Fracture of the Femur. 
(c). Sprained Hip-joint. 

(d). Sprained Adductor Muscles. 

(e). Atrophy of Gluteal Muscles. 

(f). Abscess of the Groin. 

(g). Serous ‘‘ Abscess ’’’ of the Rump. 

(h). Hyzna Bites. 


‘“ Sheemuk’”’ is a name given by Indian camelmen to chronic lame- 
ness of the hindlimb from any cause, but particularly in hip or hock 
disease. 


(a). FRACTURE OF THE PELVIC BonE.—This is a rare injury in the 
camel; the only cases I ever saw were (1) at Nushki, Baluchistan, where 
the fracture was of the Ilium and caused by the camel being attacked by 
another when its forelegs were tied, so that it fell over on to a rock. 
The external part of the Ilium (corresponding to the ‘‘ external angle ’”’ 
in horse) was broken off and slightly pulled downward. The injury was 
one month old when I saw it; the camel was not dead lame and did not 
rest the leg when standing; the stride was not shortened. The act of 
barracking caused pain and was performed unwillingly and slowly. There 
was crepitation, also an accumulation of pus about the bone. (2). The 
second case was in Somaliland; there was a healed fracture of the Ischium, 
the Tuber Ischii having disappeared; the camel was practically sound, 
and I offered a price for it, which was refused. 


(b). DisLocaTION oF THE Hip-JOINT WITH FRACTURE OF THE FEMUR. 
—This happens when camels work on a slippery surface, especially after 
rain has fallen; the hind feet slip apart, and the camel does the “‘ splits.’’ 
My own observations point to the injury being chiefly in young camels of 
4 or 5 years old; in these, the Articular Head of the Femur is not yet 
very firmly fixed to the shaft; when the leg is violently abducted, the 
Ligamentum ‘leres ruptures, the round articular head of the Femur is 
broken off and forced out of the socket, the edge of which may also be 
fractured. If one examines the bones of a camel to which this injury has 
happened a long time before it died, the Articular head of the Femur 
will be found in the middle of a huge outgrowth of bone from the Ischium, 
whilst Nature has made a further attempt to form an emergency joint 
by a huge circular bony outgrowth about the old socket, this outgrowth 
forming a rough socket for the stump of the Femur. 


Symptoms.—After the injury, the limb is carried, and if the foot is 


210 


placed on the ground, it only rests on the toes. There is much swelling 
over the region of the joint, and crepitation may be heard. The camel 
cannot be made to sit down owing to the intense pain of flexing the limb. 
There is considerable fever, and the animal shows the usual signs of being 
in continual pain. After about two or three months, some weight is taken 
on the foot in walking, which is done sidelong, but the act of sitting is 
still very painful. Atrophy (wasting) of the muscles over the affected 
quarter is now advanced. After several months, the lameness very slowly 
improves, and now the step of the lame limb is longer than that of the 
sound one; great wasting of the Gluteal muscles has taken place and a 
hard swelling is now palpable about half-way between the hip-joint and the 
Tuber Ischii, caused by the exostosis already referred to. 


l'reatment.—No camel ever recovers from this injury sufficiently to 
become fit for work, according to European standards. Yet, if kept for 
a year or two, a camel may become capable of going under a load, since 
the lameness improves with exercise, although sitting and rising are always 
painful and are done unwillingly and slowly. The camel always rests his 
injured leg when he can, and this sometimes deforms the sound one, the 
Gastrocnemius tendon of which appears as though it had been ruptured; 
the camel remains in poor condition. 


Camels should be destroyed as soon as this injury can be certainly 
diagnosed, for, in spite of the post-mortem evidence of the extent to 
which Nature endeavours to bring about recovery, they never really become 
fit for work. 


(c). Sprarnep Hip-Jomnt.—Sprain of the ligaments of the hip-joint 
occur from the same cause as Dislocation, viz., from the hindfeet slipping 
apart on a muddy surface. 


The symptoms are lameness, with or without swelling over the joint, 
and a sidelong gait, the quarters being turned away from the lame side. 
The camel ‘‘ points ’’ the limb, resting it on the toe behind the level of 
the sound leg. In slight cases, rest is generally sufficient to obtain a cure, 
but it must be complete and maintained for a week at least after the 
camel has been able to walk and run sound. Severe sprains of the hip- 
joint in riding camels render the animal permanently useless for fast work, 
although capable of pack-work. 


(d). Sprainep ADpuctorR Musc.es.—The Adductors are the muscles 
running down the inside of the thigh. They are sprained from “ doing 
the splits,’ and this may be accompanied by injury to the hip or to the 
testicles or scrotum. There is considerable swelling inside the thighs for 
some days, and the camel goes ‘‘ wide’’ behind. I have never seen the 
Adductors actually ruptured. Unless the testicles have at the same time 
been badly bruised, my experience is that quick recovery from this sprain 
is the rule if treated by rest, generally taking from 14 to 30 days (See 
also ‘‘ Orchitis’’’ or Inflammation of the Testicles). 


(ec). ATROPHY OF THE GLUTEAL MuscLes. — This occurs only from 
disuse of the limb owing to some chronic lameness in hip, stifle or hock. 
The affected quarter appears flat and wasted. It requires no treatment, 
as recovery will take place if the lameness which caused it can be cured. 


(f). ABSCESS OF THE GROIN.—This is an abscess of the Superficial 
Inguinal Lymphatic Glands, and is treated like any other abscess. (See 
Abscess, p. 167). 


(zg). SErous ‘‘ ABScESS’’’ oF THE Rump: Ha&matoma.—This results 
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from bruise or bite; a sudden circumscribed swelling appears on the rump 
between the Tuber Ischii and the bend of the stifle, fluctuating when 
handled and obviously containing fluid. The fluid inside consists of serum 
mixed with clots. A good treatment of this injury in camels is to leave 
it alone unless it is very large; if it is lanced, it will take a long time 
to heal. Hot fomentations aid in the absorption of the effusion. If lancing 
is necessary, the large cavity must be cleared of clots. 


(h). Hyana Brres. — Terrible injuries are sometimes inflicted at 
night by hyznas on camels tied down and insufficiently protected or 
guarded. The wounds may be in the region of the Crural, Triceps, or 
Gastrocnemius muscles. These have a great healing power, even when the 
damage is great. 


(7). SURGICAL, DISEASES AND INJURIES OF THE STIFLE 
AND GASKIN. 


These comprise :— 


(a). Arthritis of the Stifle Joint. 

(b). Luxation of the Patella. 

(c). Fracture of the Tibia. 

(d). Sprain of the Flexor Metatarsi. 

(e). Contraction of the Gastrocnemius Tendon. 


(a). ARTHRITIS OF THE STIFLE JoiInT.—This often follows rain, and 
I think is generally Rheumatic; there is a tendency for the lameness to 
shift to some other leg or joint. If neglected, a chronic dry ulcerative 
arthritis may develop. 


The stride of the lame leg is shortened, the stifle and hock are 
carried stiffly; the camel stands with stifle-joint relaxed and _ fetlock 
knuckled. There is disinclination to sit; also a painful distention of the 
capsule of the joint to the inner side just below the Patella. In long- 
standing cases, there will also be atrophy of the Gluteal and Thigh Muscles. 


l'reatment. — A long rest of several weeks at least should follow 
sprain of this joint, and if the case is in the hands of a Veterinary Surgeon, 
blistering might be resorted to, in obstinate cases. Rheumatic cases should 
be treated medicinally, as in Shoulder Arthritis. 


(b). LuxaTIon oF THE PaTELLA.—Here the knee-cap slips outwards 
instead of sliding in its proper groove. The injury may be confined to 
one hindleg or both. When the knee-cap is luxated, the camel is unable 
to bear weight on his leg, which gives way under him. When the case 
is of long standing, the Patella may slip out when the camel is sitting, 
and violent movements are made until the bone finds its groove again ; 
such old cases are rarely worth treatment. New cases should be rested 
on one spot, tied up short, and not allowed to sit down. A_ recurrence 
of the condition may happen even when cure had apparently resulted. I- 
think that loss of muscular tone in Trypanosomiasis is sometimes the 
cause of double-sided luxation of the Patella. 


(c). ERACTURE OF THE T1BIA.—I have seen both longitudinal (‘‘ de- 
ferred’’) and transverse fractures of this bone in camels. 


Longitudinal fracture is probably due to a blow on the inner side 
of the Tibia as in horse-practice, and resembles clinically the deferred 
fractures of the Radius and Tibia in that animal. There may be no 
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displacement at fist, and the camel may walk some miles without show- 
ing anything more than a little lameness. If he sits down, however, 
either complete displacement of the broken pieces occurs or there may 
be only sutticient movement of the pieces to cause severe pain and con- 
stitutional disturbance. When displacement occurs, diagnosis is obvious 
enough, and, as a rule, it will not pay to try and treat the case. When 
the pieces of bone remain in position, the lameness is generally quite 
marked, but there may be no general disturbance, and the case is hard 
to diagnose; sooner or later the camel will sit down and displace the 
pieces. If the displacement is slight, or if the fracture extends into 
the stifle joint, the camel is dead lame and can only place the toe on 
the ground, without bearing weight on it; there may be a doughy, some- 
what painful swelling over the course of the upper part of the bone, 
and crepitation may be heard. Cases of that kind do well, and should 
be kept standing on one spot without sitting down (the halter-rope being 
tied to a branch of a tree above) and ted there for 2 or 3 weeks, 
and no work should be exacted until 3 months have elapsed since the 
original injury. Splints may be bandaged on to the leg (see Fracture 
of the Metacarpus), but are not essential for complete cure of fractured 
Tibia. 


Transverse fractures generally occur in the lower half of the bone 
and are common in cow-camels and young camels, in which the Tibia is 
slender. Unless the camel is an old one, transverse fracture is often 
well worth treating on the lines laid down for Fracture of the Metacar- 
pus, although the prognosis is not quite so good, because the splints are 
not so easy to maintain on the leg, and the camel cannot rest a broken 
Tibia like he can a broken fore cannon bone. Unless properly treated, 
the broken ends either form a false joint which wobbles when the camel 
places weight upon it, or union takes place with an inward bend. 


(d). Sprain oF THE Fiexorn Metatarsi. — This sprain, rare in 
horses, is met with in the camel, because, when working on muddy 
ground, he 1s particularly liable to the backward slip of the hindfoot, 
which causes it. 


Symptoms.—Lameness may not be severe, but the action is quite 
characteristic. The hock bends mechanically as the leg is lifted and the 
tendon of Achilles is quite slack, because the Flexor Metatarsi which nor- 
mally opposes it has been put out of gear. A slight hard swelling may 
be found in the lower part of the front of the Tibial region. Sitting 
and rising are performed fairly well, and the fogt generally bears its 
share of the weight of the body when standing. 


/'reatment.—Complete rest. Cure can be obtained if this treatment 
is adopted from the start. A stimulating liniment may be applied over 
the seat of the injury with advantage. Neglected cases are very hard 
to cure. 


_ (e). CONTRACTION oF THE GasTROCNEMIUS TENDON. — I have seen 
this result from the attacks of wild beasts which have been beaten off 
after endeavouring to hamstring the camel. Tooth-marks are found over 
the injured part of the tendon which is thickened, and, in the healing 
process, the damaged tendon contracts. As a result, the fetlock is 
severely knuckled over, and there may be considerable difficulty in bend- 
ing the hocks sufficiently to take the normal sitting attitude. There is 
no practicable treatment to be recommended. 
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(8) SURGICAL DISEASES AND INJURIES OF THE HOCK. 
Under this heading must be described the following :— 


(a). Luxation of the tendon of Achilles. 

(b). Sprain of the tendon of Achilles at its insertion. 
(c). Brushing (at the hock). 

(d). Arthritis of the hock. 

(e). False spavin. 


(:). LUxXATION OF THE TENDON OF ACHILLES. — Vernacular names: 
Raggi (India); Sivr (Somali). 


In camels, the normal sitting attitude obliterates the angle between 
tibia and metatarsus; and, as a result of this extreme flexion of the 
hock-joint, the Tendon of Achilles has to pass over a pulley formed by 
the lower end of the Tibia; and at this weak point Nature has not 
provided any strong support for the tendon, which is liable to slip out- 
wards off the convexity. - 


This 1s a common unsoundness of camels. It can only be observed 
in the sitting position when the hocks are completely flexed. The cause 
of the luxation is not sprain, but loss of tone of the muscles, whereby 
the tendon becomes slack; this loss of tone arises from chronic wasting 
disease or from overworking young camels. [I have often seen luxation 
occur for the first time in camels which had done no work for years, 
but which were suffering from Surra or from Lung-ahscess, ard then 
it affected both hocks. The miserable animal bred in the centre of the 
Sind Sagar Doab in the Punjab is very liable to it for the same reason, 
want of muscular tone. Some camels have a habit of sitting on their 
hocks and not on their feet, and the former position predisposes the 
animal to luxation. 


- Symptoms.—Although it is not easv to tell what degree exactly of 
Luxation constitutes unsoundness, it 1s safe to say that no camel should 
be purchased for military purpeses in which the Tendon slides over to 
the outside of its own accord when the camel is sitting. The effect of 
this Luxation is to render it difficult to rise under a load, and in bad 
cases the camel may be unable to rise at all. 


If, on handling the Achilles Tendon of a sitting camel, it is found 
easy to push it over to the outside, and if the tendon remains there 
without being held by the fingers, the camel may be purchased at a price 
or on an emergency. If the tendon can be luxated by force but snaps 
back into place as soon as it is released, the camel is not unsound. 


I neither believe in nor consider necessary the camelman’s test for 
Luxation, viz., standing with one foot on each tendon as the camel en- 
deavours to rise; I can think of nothing more likely to make a slight 
case worse. 


T'reatment.—New cases occurring in camels in poor condition will 
generally recover if the cause of the loss of tone is removed; rest. good 
feeding, and the cure of any disease from which the camel is suffering, 
are indicated. 


Old-standing cases in which, even when the cause of the debility 
may have been removed, the tendon has become so stretched as to remain 
luxated whenever the animal sits down, are incurable. 
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(b). SPRAIN OF THE TENDON oF ACHILLES AT ITS INSERTION.—This 
tendon is inserted at the point of the hock into the ‘‘Os Calcis.”’ 

Symptoms. — There is lameness, improving after exercise; sitting 
down is performed with difficulty, and there is some heat with pain and 
swelling at the point of the hock, whilst the tendon is slightly thickened 
for several inches at its point of insertion. The stride of the lame leg 
is shortened. ‘The camel is always uneasy when tied down owing to the 
stretching of the inflamed tendon in this position. 


The cause is probably the foot slipping forwards when the camel is 
under a load. 


T'reatment. — Complete cure, I think, is impracticable in a long 
standing case. A recent sprain of this part rests better if the camel is 
standing up or grazing, than if he is kept sitting with the tendon on 
the stretch. 


Post-mortem examination reveals inflammation of the small bursa 
behind the Tuber Calcis and some exostosis at the point of insertion of 
the tendon. 


(c). BrusHInec (at THE Hock). — The points of the hocks may rub 
together during progression in cow-hocked camels or those exceptionally 
‘split up.’’ This form of brushing is almost entirely confined to riding 
camels. Sometimes it occurs when a camel is ‘‘ run down ’’ in condition, 
and ceases when the animal has been restored to health and strength. In 
cases where the camel has remained on fast work for a long time after 
‘brushing has commenced, callous corn-like tumours form at the points of 
the hocks. 


7'reatment.—Rest the camel and restore him to strength; the corns 
will cure themselves if this is done. If the conformation of the hindlegs 
is so bad as to make it unlikely that the brushing can be cured, he may 
be turned into a baggager, because camels hardly ever brush at the hocks 
unless running. 


(d). ARTHRITIS oF THE Hock.—There are two forms of ‘this, viz. : 
Rheumatic and Traumatic. 


RHEuMaATIC ARTHRITIS of the hock occurs suddenly in camels; it is 
common in the Punjab plains, and is one of the diseases called by the 
natives ‘‘ Sheemuk’’; it occurs after cold or rain, and affects camels either 
in work or resting. JI have also seen it associated with Rheumatism of 
the Neck and of other joints, 


Symptoms.—As a rule, the disease develops suddenly in the night, 
the camel sitting down sound in the evening and rising lame in the morn- 
ing. ‘The lameness is characterised by the stiffnegs of the hock, and the 
foot is generally put down on the outer side of the normal track (i.e. 
abducted). The lame leg takes a longer stride than the sound one. The 
lameness begins to improve after the first few steps have been taken. The 
camel is very unwilling to sit owing to the pain of flexing the hock, and 
is very uneasy when down, often rolling over on to the opposite side so 
as to be able to ease the leg by extending it. When the camel is sitting, 
one can feel the distended capsule of the true hock joint as a tense, hot, 
painful swelling behind the end of the Tibia, and below and on either 
side of the Achilles tendon; and it is generally a little more prominent 
to the outer side of the tendon than the innev. 
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In neglected cases, the acute inflammation of the joint is followed 
by chronic Aithritis, in which a considerable exostosis is thrown out 
around the joint; this is characterised clinically by the diffuseness cf the 
bony enlargement of the hock, bcth sides of the joint becoming enlarged. 
Inside the joint there is a dry, ulcerative inflammation of the articular 
alle leading to erosion of their surfaces, a condition which is in- 
curable. 


T'reatment.—In chronic cases with excstosis nothing can he done. 
In recent cases, rest and the treatment recommended for Shoulder Arthritis 
often prove successful. The native seldom allows sufficient rest for com- 
plete recovery, and begins to work the camel again before it has become 
sound; he thinks that as the lameness ‘‘ works off’’ with exercise, the 
proper treatment should be exercise; and so chronic arthritis generally 
results. I have cured many recent cases outright. No camel with this 
disease should ever be tied down, as he can obtain no relief in the 
ordinary sitting position. 


'VRAUMATIC ARTHRITIS OF THE Hock is generally set up by the bites 
of another camel. The «symptoms produced are similar to those of Rheu- 
matic Arthritis, but there are also the wounds and the discharge of synovia 
(joint-oil) and pus. JZ'reatment, if attempted, is on the lines laid down 
for Open Bursa (see p. 204), but, although the camel has a great resistance 
against a fatal termination to the Arthritis, chronic changes generally 
take place in the joint, rendering the animal permanently lame. 


(e), EFatse Spavin.—The camel does not svffer from true Spavin as 
‘we know it in equines. ‘‘ False spavin’’ is really an exostosis near the 
‘seat of spavin,’’ caused by a blow or by a sprain of the terdon of the 
Flexor Metatarsi just at its insertion into the inrer side of the Metatar- 
sus, to which bone the growth is confined. Shght lameness of a purely 
temporary nature may be caused, but the enlargement 1s permanent. The 
best treatment is a few days rest, which cures the lameness. 


(9) SURGICAL DISEASES AND INJURIES OF THE 
HINDLIMBS BELOW THE HOCK. 


‘hese so closely resemble the diseases of the corresponding parts of 
the forelimb that no further remark need be made, excepting that a frac- 
ture of the Metatarsal! bone is not quite so easy to cure as one of the 
Metacarpus, because the normal sitting position does not put the former 
bone in such a complete state of vest as the latter. 


(10). POLYARTHRITIS. 


This was described by Rabaghati in the War. The disease is a 
div ulcerative arthritis in which the articular cartilages of various joints 
hecome eroded, with thickemngys of the Svnovial membranes, and = some- 
times ostitis of the adjacent bones. The condition was found in Exypt, 
but only in imported Somali camels, and in no others. It is probably a 
‘deficiency’? disease caused by the sudden change from the Somali graz- 
ing to the ‘‘ hard tack’’ of military hfe under Egyptian conditions. ‘There 
is no disease of this nature in the home-country of the Somali camel ; 
it has no relation to the Rheumatism of various joints described else- 
where. ‘wo thousand cases of this complaint (Polvarthritis) were seen, 
and it affected Somali camels of all ages, from 5 years upwards. 


Symptoms.—There was a stiff gait; the Limbs were unable to advance 
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easily, so that there was a characteristic ‘‘ tied-in’’ action. The camel 
might be stiff all round, but was generally markedly lame on one limb. 
The tail was often carried stiffly in a horizontal position, or even in a 
stiff curl over the croup. Backing became difficult or impossible, the legs 
straddling outward and the tail jerking spasmodically like an equine 
‘* shiverer.”’? There was great difficulty and reluctance also in ‘‘ barrack- 
ing,’’ an act which was accompanied by cries of pain. After the camel 
had got his knees on the ground, his hindlegs would straddle outwards, 
then gradually bend to the accompaniment of groans, and he would go 
down perhaps sideways or even fall over on his side. In the act of rising 
the hindlegs would be slowly raised until the hindfeet were clear of the 
ground and held in the air for a few seconds, when they would gingerly 
‘* feel’? the ground again, and the animal would rise slowly. 


The lameness never passed off entirely, although it was worst after 
resting. Some camels would ‘ barrack ’’ quite easily and yet be very 
lame; others would go almost sound and yet hardly be able to ‘‘ barrack.”’ 


After a short time, the muscles would waste. 


‘he joints most affected were the shoulder, elbow, stifle, and hock, 
and sometimes a part of the spinal column would be anchylosed by the 
ostitis around the intervertebral joints. The knee and hip-joints were 
seldom affected, and the fetlocks, pasterns, and neck never. (This ren- 
ders it easy to distinguish the disease from Rheumatism). 


L'reatment was useless, but, fortunately, the camels were, easily fat- 
tened for the butcher. 
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CHAPTER 23. 


TRYPANOSOMIASIS. 


GENERAL CHARACTERS. — Trypanosomiasis is the name given to an 
important group of diseases caused by small animal parasites called Try- 
panosomes. This group includes the well-known human Sleeping Sickness 
and the African ‘‘ Tse-tse fly disease’’ of animals, among its numerous 
members; it contains also the most important of all the diseases of the 
camel, ‘‘ trypanosomiasis of the camel,’’ which is known in the vernacu- 
lars under the names ‘‘ Surra,’’ ‘‘ El Debab,’’ ‘‘ Mbori,’’ ‘‘ Gandhi,’’ &c., 
according to the region in which it is found. 


‘Trypanosomes belong to the Sub-Kingdom Protozoa. The Family 
Trypanosomidsze comprises two genera, of which one is the Genus Try- 
panosoma; the characteristic of that Genus is the possession of. a longi- 
tudinal undulating membrane along which runs a simple flagellum. 


The disease-producing trypanosomes generally have a somewhat 
spindle-shaped body, in which is a nucleus, and generally, also, a blepharo- 
plast; the latter is usually situated near the posterior end of the body, 
and from it arises the Flagellum, which passes thence to the edge of 
the body, and there raises the external protoplasm of the latter into an 
undulating membrane. Along the free edge of the undulating membrane 
runs the Flagellum, as far as the anterior extremity of the body, beyond 
which it is, in some species, extended for some distance like a whip-lash. 
The edge of the undulating membrane, where it joins the body, is shorter 
than the edge along which the flagellum runs; this throws the membrane 
into flexuosities. 


Trypanosomes, in fresh blood, seem to be very actively motile 
through the agency of the lashing movements of the fore part of the 
flagellum and the undulating contractions of the membrane. The end 
with the free flagellum goes foremost, so that it is usual to call this the 
anterior end. The nutrition of the trypanosome is by ‘' osmosis’’ from 
the medium in which it is living. Reproduction occurs in the blood of 
the host by simple division into two equal parts (‘‘ fission’’), and this is 
done longitudinally; sometimes the nucleus divides first, sometimes the 
blepharoplast, and then the flagellum appears to split into two from its 
base; finally, the protoplasm of the body divides; it is common to find 
dividing forms in the blood of animals in which a rapid increase in the 
number of Trypanosomes is taking place. Other forms of asexual and 
even of sexual reproduction have been described in certain species, but 
the subject is still in a hazy stage and need not be discussed here; suffice 
it is to say that with certain Trypanosomes, for instance that of T. gam- 
biense (of Sleeping Sickness) and that of T. brucei (of Ngana), it is 
known that the Trypanosomes can undergo changes in the bodies of Tse- 
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tse flies which have taken in the organisms when sucking the blood of 
animals carrying them, and that these changes allow the organisms to 
exist in the bodies of these flies for two or three weeks, until, having 
completed certain developmental changes, they cause the bite of the 
Tse-tse fly to become infective for man and animals respectively. It is 
supposed that these changes are in the nature of a sexual reproduction 
as in the case of the Malaria parasite, which undergoes a similar process 
in the Anopheles mosquito; but some species of Trypanosoma, e.g., that 
of Dourine, needs no intermediary bearer, being transmitted by the act 
of coition. In the case of most of the camel Trypanosomes, there is 
no doubt that direct transmission of the parasite by biting flies, especially 
those that have the habit of making swift attacks on several animals 
within a few minutes, is the chief means by whicn the disease spreads 
among camels; in some cases, a true intermediary bearer is known, but, from 
the camel-master’s standpoint, this true intermediary bearer is less im- 
portant actually than the direct carrier. 


The disease-producing Trypanosomes are mostly found in the tropics 
and the sub-tropics; their classification is no easy matter owing to the 
great similarity which the Trypanosomes of one disease often show to 
those of another; indeed, the actual identities of some so-called species 
of ‘lrypanosome are still unsettled. The more one studies the subject of 
Trypanosomiasis, the more one feels that some of the decisions that have 
been arrived at in the attempts to differentiate between certain species 
rest on very slender grounds. The evidence upon which strains of Try- 
panosomes may sometimes be distinguished from one another for purposes 
of identification are the following :— 


(1). By studying variations in their morphology. ’ 


(2). By comparing both the pathogenicity (disease-producing power) 
in various species of animal, and the diseases produced. 


(3). By cross-inoculation, that is, the injection of the unidentified 
‘lrypanosome into some animal which has previously recovered 
from, and has been shown to have thereby acquired an im- 
munity against, a known species of Trypancsome; if the ani- 
mal is found susceptible to the unidentified Trypanosome, the 
inference is that the latter is not identical in species with the 
Lrypanosome against which the animal was immune; if the 
animal proves insusceptible to the unidentified Trypanosome, 
the inference is that the two diseases and their Trypanosomes 
are the same. The evidence is not complete until the experi- 
ment has been done the opposite way as well, i.e., inoculating 
first with the unknown Trypanosoine, and then, on recovery, 
with the known one. : 

(4). By observing the variations in the behaviour of Trypanosomes 
under artificial cultivation. 

(5). By observing variations in the actions of certain drugs on Try- 
panosomes, some species being more resistant than others 
against Atoxyl, for instance. 

(6). By the identification of the true intermediary bearer, when it 
has one, of the Trypanosome. 

(7). By noting variations in the actions of certain Trypanolytic, pre- 
cipitating or agelutinating seva in contact with Trypanosomes 
(or their extracts) of different species. 


But there are also, unfortunately, factors which are able to produce 
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changes in the same species of Trypanosome almost as great as the differ- 
ences exhibited between that species in its normal state and a totally 
distinct species. For instance :— 


(1). The morphology of a Trypanosome may alter according to the 
species of the host carrying it, or from the effect of ‘‘ pas- 
sage’ (successive inoculations through a number of animals of 
one species); also by exposure to the effects of certain sub- 
stances (oxazine); or by artificial inoculation. 


{2). Changes either in pathogenicity or virulence, or both, are often 
found to occur in the same species of Trypanosome obtained 
from a different species of host; or from the effects of ‘‘ pas- 
sage’’; or even according to the comparative number of Try- 
panosomes inoculated. 


(3). Cross-inoculation experiments are probably as reliable a means 
of differentiating trypanosomes as any, but who can say, efor 
instance, that Trypanosoma brucei carried by passage through 
camels for say fifty years would not immunise to T. evansi 
if cross-inoculations were made at the end of that time’? Be- 
sides, different races of animals of the same species show 
great variations in the degree of resistance which they show 
to inoculation by one kind of Trypanosome. 


(4). As to the cultivation of Trypanosomes, we do not know enough 
about the influence which other factors besides mere difference 
in species may have on the behaviour of Trypanosomes on 
artificial media to make very much use of the process for the 
differentiation of species. 


(5). Trypanosomes of a species, extremely susceptible to certain 
drugs, may be made artificially resistant against the drugs, so 
that the reaction to drugs of a given species appears to furnish 
poor evidence in the identification of a species. 


{6). It is a recognised fact that a Trypanosomiasis, in which some 
kind of T’se-tse fly acts as the true intermediary bearer of the 
‘rypanosome, sometimes breaks out in places where the Tse- 
tse 1s never found, but where other biting-flies are plentiful. 


(7). Kinally, it is known that the trypanolytic and agglutinating 
properties of sera are not specific. 


It will be obvious, therefore, that any Classification of Pathogenic 
Trypanosomes is liable to alteration as the state of our knowledge on 
the subject improves. 


THE TRYPANOSOMIASES OF THE CAMEL. 


‘he camel is found across North Africa from the Red Sea to the 
Atlantic, but he does not thrive nearer the Equator than a line drawn 
from the Senegal River, through Northern Nigeria, Lake Tschad, the 
Bahr-el Ghazal, and North Kenya, because (speaking roughly) the nor- 
thern limit of the Tse-tse fly runs near this line. On it the camel comes 
in contact with the Tse-tse fly and with animals (cattle, horses, wild 
game, &c.) carrying the Trypanosomes of Nyana, &c., and he can there 
acquire ‘Trypanosomiasis both directly, by the bites of the Tse-tse flies 
{Glossina morsitans, G.. pallidipes, &c.), the true intermediary bearers af 
those parasites, or through the mechanical agency Of other biting fides 
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(Tabanus, Stomoxys, &c.), which have just been sucking infected blood 
from some animal carrying Trypanosomes. 


The Trypanosomes which affect the camel fall under two distinct 
types, viz. :— 


(1). The type of 7'rypanosoma brucei. — These are large, generally 
from 20 to 35 microns long; they possess a well-developed un- 
dulating membrane and a free (or nearly free) flagellum. In- 
side this type the question of the identity of camel-trypano- 
somes in different regions is in great confusion; they have 
been named T. brucei, T. evansi, T. sudanense, and T. ber- 
berum. . 


(2). The type of 7rypanosoma pecorum.—These are small, from 9 to 
16 microns long, with a poorly developed undulating membrane 
and no free flagellum. Within this type Trypanosomes found 
in camels have been named T. dimorphon, T. congolense, 
and T. somalilense. 


l'rypanosomes of the first type are found in almost every camel- 
country, although rare in British Somaliland, parts of Baluchistan, and of 
Tripoli, and probably non-existent now in Australia. When camels in 
Africa penetrate southwards into the Tse-tse belt, the Trypanosomes of 
the type of T. brucei that they acquire often exhibit certain slight mor- 
phological differences as compared with those seen in true _ tse-tse-free 
camel-country; these differences are much the -same as those generally 
agreed upon as distinguishing T. brucei from T. evansi; the nearer one 
gets to the '‘I'se-tse line, the more often one meets the T. brucei variety, 
and the further away one gets from it into the true camel-country, the 
more one meets with T. evansi variety. The slight morphological differ- 
ences between T. brucei and T. evansi are stated to be as follows :— 


T'. bruce. 7’. evansi. 
The body contains a number Granules relatively few and 
of well-marked granules. small, 
The posterior end is generally The posterior end is generally 
blunt. sharp. 


But these ‘‘ distinctions ’’ are so vague that it is often impossible 
to say by an examination of a stained trypanosome whether it belongs to 
one of these two varieties or the other; there is some reason for thinking 
that there is a tendency for T. brucei in the camel’s body to conform to 
the ‘I’. evansi characters. 


As regards the identities of T. evansi, T. soudanense, and T. ber- 
berum, it is agreed on all sides that they are so closely related that no one 
can help regarding the last two as varieties of the first. The distinctions 
that have been made rest upon the slender foundations of cross-inoculation 
experiments and differences in relative pathogenicity in small animals. 


When one considers that, throughout the true camel-country of 
North Africa, these trypanosomes have been spread for 1600 years (not 
longer, as the camel went west from Egypt in the 3rd or 4th century, a.D.) 
by the mechanical agency of biting-flies (Tabanids, Stomoxys, &c.), and that 
T. evansi admittedly affects camels in French West Africa and Eritrea, 
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T; soudanense in French West Africa and Italian Somaliland, and T. 
berberum across the north of Africa, it 1s difficult to understand how the 
diseases can be distinct ones. When one also remembers the great changes 
that occur in the morphological and biological characters of trypanosomes 
under new environment, it is hard to believe that the trypanosomes of 
North African camels do not owe the very slight differences that they 
exhibit to the simple effect of ‘‘ passage ’’ through camels and that they 
are not identical in origin, that origin probably being T. brucei of Ngana 
acquired by camels penetrating across the tse-tse line, not more than 1600 
years ago, and, later, returning northwards with survivors carrying the 
trypanosomes to other camels and to horses. In this connection, it is 
particularly interesting to reflect that from the southern limit of the tse-tse 
in Africa, trypanosomiasis has not spread far south among horses, because 
there have never been enough camels in South Africa to act as carriers. 


That is my view of the problem of the differentiation of these 
camel trypanosomes of the T. brucei type; camels live for years with 
trypanosomiasis, and are able to spread it with the mechanical aid of the 
Tabanide and certain other flies whenever they come into contact with 
other camels in a fly-zone; and as the camel has been the principal beast 
of burden in Egypt for centuries, and in Arabia, Mesopotamia, Persia and 
Baluchistan longer still, it is not difficult to understand how a trypano- 
somiasis starting as T. brucei at the tse-tse line in tropical Africa was 
carried through camels, chiefly by means of Tabanus flies, until it even- 
tually reached India as T. evansi, with slightly changed morphological 
‘and biological characters due to ‘‘ passage.’’ In the same way, it seems to 
have been carried into North-West Africa, where it is known under 
different names, such as T. berberum, T. soudanense, and T. evansi; the 
differentiation seems to have little justification. Authorities have long 
agreed to consider the disease ‘‘ Mbori,’’ of French West Africa, and 
‘*Surra,’’ of India, as identical; in the light of our present knowledge, 
I ask, how could the same disease have failed to spread to every North 
African camel-country ? 


In Jubaland, one finds the tse-tse fly and the Tabanus both appar- 
ently spreading the same trypanosome, and a similar state of things is 
found at other places along the limit-line in Africa of the tse-tse and of 
the camel; this line acts as a perpetual feeder of trypanosomes into North 
Africa, and the Tabanids, with other agents of less importance, do the rest. 


Trypanosomes of the second (T. pecorum) type are only seen in 
camels either in the Tse-tse zone or within easy reach of it; they have 
been found in camels of the Sudan, Italian Somaliland, Kenya, and the 
Congo. Although in the absence of Tse-tse fly they can be transmitted 
by mechanical carriers (Tabanids, &c.), these trypanosomes do not, like 
those of the type T. brucei, spread far from the tse-tse belt, because 
camels die much more quickly from their attack and do not survive fcr 
vears as they often do with T. evansi. 


Lhe camel’s trypanosomiases are described below according to the 
regions in which they are found. Indian Camel Surra will be dealt with 
exhaustively as the type to which the others will be compared; but speci‘ic 
treatment for the diseases caused by camel-trypanosomes is applicable to 
them all, and a section on it will be found at the end of this Chapter : 
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1. El. Debab 
2. ? 
Atteh, Gudho 


T. congolense 


Common Name Name of Tryp- Type of Tryp- 
Region, of disease. anosome. anusome, 
India Surra T. evansi First type 
Baluchistan do. do. do. 
Seistan do. do. do. 
Persia, Iraq, 
Syria and T. evansi or T. 
Arabia Debab berberum do. 
Egypt El. Debab T. brucei, T. 
evansi, or T. 
berberum do. 
Tripoli do. do. do. 
French North 
Africa do. T. berberum do. 
Morocco do. _ do. do. 
-French West l. Tahaga T. soudanense do. 
Africa 2. Mbori T. evansi do. 
Anglo-Egyptian 
Sudan T. soudanense do. 


fecond type 


Eritrea T. evansi and 
T. soudanense First type 
British Somali- Too rare to 
Jand have any 
name T. evansi do. 
Italian Somali- Gandhi, Dukan, 1. TT. somali- 
land & Juba- &e. lense Second type 


land 


2. '‘'T. evansi 


First type 


Kenya Gandhi, &e. T. evansi & T. Kirst & second 
somalilense type 
Congo. Free 
State ? T. congolense Second type 
South - West 
Africa Surra T. evansi Iirst type 


INDIAN CAMEL SURRA. 


GENERAL CHARACTERS.—Surra is a disease of animals caused by a 
small animal parasite, the Trypanosoma evansi, which multiplies in the 
circulating blood. It is met with in camels, horses, mules, donkeys, cattle, 
dogs, and even buffaloes and elephants; it is inoculable by the injection cf 
blood containing the trypanosomes not only into these animals but also 
into mice, rats, guineapigs, rabbits, goats, sheep, and certain other mam- 
malians, Man seems to be strongly immune. 


In its most typical form in camels, equines and dogs, Surra is 
characterised by a remittent or intermittent fever, the paroxysms of which 
are alternated by intervals during which the temperature returns to normal, 
or near it; during the attacks of fever, the Trypanosomes are found in the 
circulating blood, whilst during the intervals between the febrile attacks, 
examination of the blood generally reveals no Trypanosomes. As a result 
of the successive attacks of fever, the animal ordinarily becomes anemic, 
weak, and emaciated. 


In camels, the disease may take an acute or a chronic course, the 
latter sometimes lasting three or four years; slow spontaneous recovery is 
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not infrequent when the animal has been afflicted about three years; but, 
under the ordinary conditions, the majority, if untreated, die. 


In equines, practically all untreated cases are fatal, the disease 
being either acute or sub-acute, and death generally taking place within 
two or three months; sometimes, especially when the disease has been 
acquired direct from camels, horses with Surra may live considerably 
longer than this, and a few even survive. 


In both the camel and the horse the duration, and in the camel 
particularly, the termination, of the disease are influenced very consider- 
ably by the way the animal is looked after; rest and good food being 
the favourable conditions, work and a poor diet the antagonistic ones. 


In cattle susceptibility to the disease differs considerably with the 
breed and with the state of the animal at the time of the infection. In- 
dian cattle and buffaloes are seldom seen actually sick with naturally 
acquired Surra, but, although they suffer little themselves from the pre- 
sence of the ‘lrypanosome, they can carry the parasite for long periods, 
thus acting as reservoirs of infection to other animals, particularly horses. 
The presence of the parasite in Indian cattle sometimes can only be 
proved by inoculating a quantity of blood into a susceptible animal, such 
as a white rat; the latter may develop Surra even when no Trypanosomes 
could be actually seen in the blood of the ox itself. In Malay cattle 
the disease takes either an acute or a chronic form, depending largely on 
the condition the animal happens to be in when infected. In Mauritius 
Surra swept through the cattle like a plague, killing an immense number. 


Surra is spread from one animal to another chiefly through the 
agency of blood-sucking biting flies; and since these flies are generally 
seasonal in their occurrence, the spread of the disease takes place chiefly 
in the Indian monsoon season (July to October), when the flies are most 
abundant. Camels suffering from the chronic form of the disease, and 
oxen bearing the ‘Trypanosomes in their blood, carry the infection from 
one year to another between the fly seasons, acting as ‘‘ reservoirs of in- 
fection.’’ Horses die too quickly to act in this way. 


Cross and Patel have found that the Tick ‘‘ Ornithodorus crossi’’ is 
capable of acting as an intermediary bearer of Trypanosoma evansi; thus, 
we have another sort of ‘‘ reservoir of infection ’’ in this tick; it is clear, 
however, that only a minor role in the spread of the disease amongst the 
larger animals can belong to this tick, which is never seen upon Indian 
camels, and can only keep up the infection through goats and_ sheep, 
which are relatively the. least dangerous of the large animals from the 
point of view of the general spread of the disease by biting flies, seldom 
showing ‘Trypanosomes in the blood. Cross’s experiments are of great 
interest, however, to the scientist; it is quite possible that other Arachni- 
dans and Insects may be found capable of acting as intermediary bearers 
of Trypanosomes even though their practical importance in the spread of 
the disease may be small. Yorke and Macfie repeated these experiments 
with negative results. 


Regional distribution of Indian Camel Surra. — As a disease of 
camels, Surra is known to exist in the following countries, viz. : India, 
Baluchistan, Seistan, Afghanistan; but there are forms of Camel Try- 
panosomiasis in North Africa which appear to be identical with Surra. 
These African forms will be described separately. The disease has also 
been imported with camels into Australia and German South-West Africa, 
but has been stamped out. It is probable that the Camel Trypanosomiasis 
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of lraq, seen in the flood-areas of the Tigris and Euphrates, is identical 
with Surra. 


Surra in cattle and equines extends outside the camel-countries to 
Burmah, the Malay States, French Indo-China, Dutch East Indies, Phil- 
lipines, and Mauritius. there is a camel-disease closely resembling it 
in the Kirghiz Ural Steppes, affecting Bactrian Camels. 


Trypanosoma evansi was first discovered by Griffith Evans, an Army 
Veterinary Officer, in animals at Dera Ismail Khan, India, in 1880. In 
India the economic importance of Surra is greater than that of all the 
other camel diseases put together. 


Nomenclature of the Disease in India:— 


Surra. ‘The name used by Europeans and Natives in Government 
Service. It means ‘“ rotten.”’ 


Sar, Sar gya, Phit gya, Phitta, Suk gya, Purdna, These names are 
‘used by camelmen in the Punjab and Upper Sinde, and‘ they 
all mean ‘‘ gone to pieces ’’ or ‘‘ worn out.”’ 


Kana and Kana hogya (i.e., ‘‘ smitten’’) in Western Punjab and Dera 
ismail Khan. 


Zahrbad and Doya (i.e., ‘‘ dropsy’’) when there are cedemas (Punjab). 
Bussa (anemia) in chronic cases (Punjab). 

Kinree (not Kamri) in Central Sinde, on the right bank of the Indus. 
Machhar (‘‘ mosquito-bitten’’) in Lower Sinde. 

Mosh (Sinde) and Phipra (Punjab) when there are Lung-complications. 


Tibarsa (Rajputana and the Rebari’s country) and Dre kala tapuna 
(Pushtu) in chronic cases; means ‘‘ Three years disease.’’ 


Sukal (‘‘ drying up ’’) and ‘‘ Ghaltia (‘‘ melting away’’) are names also 
used in Rajputana. 


‘THE 'TRYPANOSOME OF SuRRA, T. Evansi. — Morphology: Trypano- 
soma evansi has a long somewhat spindle-shaped body, a well-developed 
undulating membrane, a flagellum with a considerable free portion, and a 
well-marked blepharoplast. Its average length varies a little according 
to the species of animal from which the specimen is taken; in camels, it 
averages about 23 microns long, by 14 to 24 microns broad at its widest 
part. The limits of length for the parasite in camels is from 18 to 29 
microns. ‘The length of the free part of the flagellum is 3 or 4 microns. 


In horses the average length is longer than in camels. 
Demonstration of the parasite in the fresh blood.—Instruments 
required :— 


(1). A microscope fitted with a {th objective and ocular Zeiss D. or 
Leitz Wetzlar 6. 


(2). Some clean glass slides, size 3in. by lin. 

(3). Some clean cover-glasses, No. 1 Diam. in. 

(4). Pair of scissors (best if blades curved). 

(5). A wide-mouthed bottle containing a 10 per cent. Solution of 


Carbolic Acid, for disinfecting scissors. 


For camel-work the microscope must be small, so as to be easily 
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portable. Procedure: First, the microscope should be adjusted ready for 
examinations; this adjustment should always be done before taking the 
blood from the camel; for, on cold mornings, the Trypanosomes some- 
times stop moving in a few minutes, and by delay between the taking 
of the blood and the examination of it, the case may remain undiagnosed. 


Place the microscope on some firm object. 


Having inserted the eye-piece and screwed on the {th objective, the 
tube should be drawn out to its full extent if the microscope is a small 
one. A condensor is unnecessary, and if present should be removed; it 
is a glass apparatus fixed immediately below the stage. Next, the con- 
cave surface of the mirror should be manipulated so as to get the best 
light through the microscope; and in this connection the best light is 
that from a white cloud; or if clouds are absent, the next best is from 
the north (in the Northern Hemisphere). The work has generally to be 
done in the open air, and the worker should have shade behind him. The 
light must never be taken from the direct rays of the sun. The micro- 
scope is now ready for the examination. : 

Secondly, cut a very thin layer of the ‘‘ scarf ’’ skin from a spot 
on the edge of the camel’s ear with the scissors; then squeeze a small 
drop of Wood through the small wound and transfer it to the middle 
of a slide by inverting the latter on to the drop. Then place a cover- 
glass over the droplet of blood, which will spread out into a thin layer 
between the cover-glass and slide. It is now ready for examination. 


Thirdly, place the slide under the microscope and screw down until 
the objective nearly touches the cover-glass; then focus by looking through 
the microscope and screwing gently upwards at the same time. The exact 
focus is finally obtained by manipulating the small milled wheel (‘‘ fine 
adjustment’’). 


The camel’s oval blood-corpuscles can be now seen, and between 
them the Trypanosomes, if present, will be seen violently wriggling, and 
sometimes even dashing the corpuscles about. When they are very numer- 
ous the whole ‘‘ field’? appears to be in trembling motion; when few are 
present, however, the slide may have to be moved about under the micro- 
scope to bring several different fields into view before one is found. 


The film of blocd should show spaces between the corpuscles; other- 
wise it is too thick for proper examination, and must be thinned by gentle 
pressure on the cover-glass. 


Fourthly, remember to disinfect carefully the scissors in the Car- 
bolic solution before using them on another camel, for Surra may rossibly 
spread by inoculation if this is not done. ‘This disinfection must never 
ke omitted. 


To make out the details of the structure of the parasite, or to 
identify ‘lI’. evansi from other species of Trypanosomes differing from it 
in structure, it is necessary to make a ‘‘ smear,’’ to fix it and to stain it. 


STAINING THE TRYPANOSOMES.—To make a smear of the blood, two 
clean slides are used; a drop of the blood from the ear is taken on the 
surface of one of the slides near one end, and the drop is spread evenly 
and as thinly as possible along the shde by bringing the edge of the 
second slide into contact with the drop, and passing this edge of the 
second slide along the surface of the first slide, from one end to the 
cther with one steady movement. 
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The smear must be given several minutes to dry before fixing. 


There are three usual methods of staining blood-smears for Try- 
panosomes, namely, by :— 


(1). A Basic Aniline dye. 
(2). Leishman’s process, and 
(3). Giemsa’s process. 


(1). By a Basic Aniline Dye. — Process: (a) Fix by immersing 
slide in absolute Alcohol for 10 minutes; (b) let most of the alcohol run 
off and place on the slide (see that the ‘‘smear’’ side is uppermost) 
enough of a 1 per cent. solution of Methylene blue in distilled water to 
cover it. Allow to stand 4 minute, wash with water and dry. 


This method does not show up the details of the structure of the 
Trypanosomes, but is good enough for diagnosis of Trypanosomiasis. 


(2). Leishman’s Process.—Leishman’s stain may be purchased in 
liquid form in small quantities as it deteriorates quickly. (a). Apply 3 
or 4 drops of the stain for one minute exactly. The stain contains the 
fixative; (b) add to it 4 or 5 drops of distilled water, and let it stand 
for 3 to 5 minutes. A greenish scum forms on the surface of the lquid 
on the slide; (c) wash off the scum with distilled water and dry the slide. 


With this and the following method, the smear should appear red 
to the naked eye if successfully stained; under the microscope the red 
corpuscles are red, the leucocytes are blue and lilac; whilst the Trypano- 
somes should be purple with a lilac nucleus, and a red or lilac centrosome 
and flagellum. ‘The undulating membrane is also faintly stained. 


(3). Giemsa stain. Formula :— 


Agir OLE, SSOSIM dso torveontsiesss 3 grammes. 


Agar, Tih: biciscntarscucselaiedcedbonate 0.8 grammes. 
Glycerine pure ...............c. sce ceeeeeeee: 250 grammes. 
Methyl Alcohol ............00.. eee 250 grammes. 


Procedure: (1). Fix in absolute alcohol 10 minutes. (2). Stain 
for 15 to 30 minutes in a freshly prepared solution of above stain, made 
by diluting it with 1 c.c. of lukewarm distilled water for each drop or 
two of stain. The shde should be inverted (film downwards), and should 
rest on the surface of the stain during the process; this may be done in 
a shallow vessel, supporting the two ends of the slide with matches. 
(3). Wash with water and dry. 


RESISTANCE OF T. EvaNsrI TO EXPOSURE; ARTIFICIAL CULTIVATION.— 
At ordinary room temperature in India, Trypanosomes may remain alive 
in a film of blood for several hours. They resist cold better than heat, 
dying within half-an-hour if exposed to 45 degrees Cent., but remaining 
alive as long as three days in an ice-chest. 


The cultivation of T. evansi is very difficult, but has been achieved ; 
the cultures, however, were non-virulent, and sub-cultures could not be 
obtained. 


CHANGES UNDERGONE BY THE TRYPANOSOME IN THE BODY OF THE 
CaMEL.—In a typical paroxvsm of Surra fever, the Trvpanosomes are often 
seen to be dividing by ‘“‘fission,’’ these partly double forms being met 
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with most when the parasites are rapidly increasing in numbers. Some- 
times, when the number of parasites is rapidly decreasing in the blood, 
as at the end of a paroxysm of fever, or after the administration of a. 
full dose of a trypanosome-dispersing drug, abnormal deformed tryparo- 
somes are met with in process of disintegration. 


Battaglia claims to have established that the Trypanosome in the 
camel multiphes by schizogony and sporogony. 


When an animal has suffered for some time from the disease, it 
appears that ‘Trypanosomes can exist in the cerebro-spinal fluid without 
appearing in the circulating blood very often; and in that situation they 
are thought to be less vulnerable to the effects of Arsenic and of Anti- 
mony; so that it is always advantageous to begin specific treatment of 
a camel with Surra as early in the disease as practicable. 


PERIOD OF INCUBATION IN CAMELS. — The length of time between 
inoculation and the appearance of Trypanosomes in the blood is apt to 
vary according to the number of Trypanosomes introduced. If the blood 
used for inoculation swarms with parasites, the incubation period is gener- 


‘ally shorter than when they are scanty or non-demonstrable by microscopic 
search. 


Two carefully guarded inoculation experiments on camels (proved 
free from Surra betore the test) gave periods of incubation of 34 and 114 
days respectively. The sources of infection were, in the first case a camel, 


and in the second a pony, which had been inoculated with Surra from 
a camel. 


Horses inoculated from camels have shown periods of incubation 
of 35 days (Leese), 7 days (Pease), and from 6 to 16 days (Cleland). 


Observations made upon naturally acquired Surra based on daily 
blood-examination of certain animals, exposed to infection throughout the 
Surra season so as to anticipate infection, point to the incubation period 
being a little longer than that in inoculation experiments. 


In Jubaland I found that when camels had passed through a fly- 
zone the period of incubation in infected camels was rarely less than 10 
days after their exposure, and sometimes appeared to be as long as 
3 or 4 weeks. ' 


PaTHOLOGICAL CHANGES IN THE Bopy oF THE CAMEL.—In camels the 
chief pathological alterations in Surra are in the blood. The repeated 
attacks of fever result in a varying degree of Anzmia and a diminution 
in the number of red corpuscles. Trypanosomes also have a _ reducing 
action on the hemoglobin, and, after a paroxysm of fever, the blood is 
darker in colour than normally. There is sometimes an increase in the 
number of white corpuscles in the blood (‘‘ leucocytosis’’), this increase 
(in the camel) being sometimes of large mono-nuclears, sometimes of 
lymphocytes, sometimes of eosinophiles. Blood drawn from a horse with 
Surra generally shows a phenomenon ‘“‘ auto-agglutination’’’ of the red 
corpuscles, which collect into clumps instead of the normal ‘‘ rouleaux”’ ; 
but the camel’s blood does not form rouleaux to the same extent in 
health, so that, in camels, auto-agglutination of red cells is of no value 
in diagnosis. 


Dropsical transudates are common in Surra, though more so in 
horses than in camels. In the camel the muscles often become very flabby 
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and watery, and there is an amount of clear fluid or of gelatinous material 
in the serous cavities. Owing to cedemas, the fat, particularly that of 
the heart, often has a gelatinous appearance. 


In some cases, where parasites were swarming at the time of death, 
there 1s some enlargement of the spleen; other lesions met with are 
adema of the lungs, enlarged lymph-glands, and hemorrhages under the 
pericardium and endocardium. 


Oedema of the lumbar portion of the spinal cord has also been seen. 


Ante-mortem clots are frequent in the hearts of camels dead of Surra. 


Camels which have worked for a long time with Surra mav show 
a marked atrophy of the heart-walls, which has perhaps been partly due 
to the action of Sarcospores on the weakened animal. 


The ultimate effect of the continued febrile attacks is to cause 
emaciation, which, however, in camels that have been well cared for and 
rested through the earlier years of the disease, may not be extreme. Many 
camels die of Acute Surra in good bodily condition; but they will only 
be met with by the officer who travels in the grazing-grounds in August 
and September. 


A camel weakened by Surra is more likely than a healthy one to 
develop lung-troubles when working under unfavourable conditions; there 
is possibly an increased tendency to suppurative diseases, but I think too 
much has been made of this by some writers more familiar with the 
microscope than with the camel. 


SYMPTOMS, COURSE, AND DuRaTION oF CAMEL-SuRRA. — The disease 
may take an Acute, Sub-acute, or Chronic course. 


Acute Surra.—This is rarely diagnosed in the Punjab, as the cases 
nearly always occur in the rainy season, when camels are at rest on the 
grazing grounds; the animals affected die before anyone with veterinary 
knowledge sees them. In these cases, there is fever nearly the whole 
duration of the illness, which may be only a few weeks, or even less if 
the camel is in poor flesh when attacked. The Trypanosomes can be found 
in the blood nearly every day, and the animal pines rapidly. I once had 
a camel-calf, six months old, which died after only eleven days’ sickness 
from Surra, during which time the Trypanosomes were. never absent from 
the blood; this calf was under observation daily as to temperature and 
blood-examination for months previously. 


A camel with Acute Surra looks very obviously ill, grazes poorly, 
fitfully, or not at all, and the flank falls in and appears hollow; although 
he may have a fair appetite if ration-fed. The neck droops a little for- 
ward and the nose is depressed below the level of the poll, and the camel 
stands listlessly with eyes half-closed and a httle watery discharge run- 
ning from them. He will perhaps chew the cud a hittle, but not as 
regularly as in health; nor does he drink as much as he would in health. 
The temperature is nearly always above normal, generally between 929 and 
193 degrees Kahr. in the morning, or between 102 and 106 degrees in the 
evening. Cow-camels in calf may abort, or, if in milk, go dry. There 
is often nothing definite beyond the symptoms of fever (see p. 146) until 
the blood is examined, in which case ‘Trypanosomes are almost always 
to be found, the intervals being very short and infrequent in Acute Surra ; 
yet, inability to find the parasites on only one day’s examination, will 
not always justify the conclusion that the case is not one of Acute Surra. 
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Oedemas often appear under the belly, about the Pedestal, on the 
Sheath or the Scrotum, in the hindlegs, or in the hollows behind the eyes. 
Sometimes, in Acute Surra, almost the whole skin of the body, including 
the head and legs, is swoilen out like a cushion, with dropsical effusion, 
and these cases quickly die; in fact, they may be mistaken for Anthrax ; 
the swelling ‘‘ pits’? on piessure, and is not painful; the blood swarms 
with ‘lrypanosomes. Death in Acute Surra is apt to be sudden. Some- 
times the end is hastened by the onset of lung-complications, such as 
Oedema of the Lungs or Pneumonia. Just before death, paralysis, blind- 
ness, or cold sweats may appear; or the animal may suddenly rise, dash 
off into the jungle, and fall dead. 


A typical temperature chart of a case of Acute Surra is appended. 


Cross states that camels which become infected at an advanced age 
generally get the Acute form of the disease. My own observations show 
that the Acute form affects camels of any age, and that the reason Acute 
Surra is seldom met with by Europeans is simply the inaccessibility of 
the camel at the season in which these cases occur. 


Sub-Acute Surra.—The symptoms are less marked than in the Acute 
form; the intervals between the attacks of fever are more frequent; dur- 
ing them the Trypanosomes cannot be found in the blood and the tem- 
perature and appetite return to nearly normal. 


The duration of the sub-acute disease is from 2 to 4 months, but 
the term ‘‘ sub-acute’’ is, of course, an arbitrary one, and includes those 
cases in which Surra runs neither a typically acute course nor a typically 
chronic one. 


Sub-acute cases will, as a rule, only be found alive; in India, be- 
tween July and February. The loss of flesh during this time is very 


great. 


Chronic Surra.—(a) General Survey: The chronic course is rightly 
regarded as the most typical one which Surra takes in the camel. The 
symptoms may be described in brief as those of a remittent fever, anemia, 
and emaciation. The animal may live for three or even four years before 
it finally succumbs; but the largest number die during the first and second 
years of the disease, and a few, rested and well-cared for during their 
illness, recover after a sickness lasting about three years. In the chronic 
form of Surra, the termination of the disease is largely influenced by the 
treatment the animal has received at the hands of his owner; rest and 
good food will sometimes give the animal strength to throw off the 
disease and recover spontaneously after the three years, whereas the same 
camel worked and poorly fed would soon sink and die. Probably the re- 
coveries from Surra (not specifically treated) amount to about 20 per cent. 
of those affected. 


In chronic Surra, the paroxysms of fever, accompanied by the ap- 
pearance of Trypanosomes in the blood, alternate with intervals of free- 
dom from fever, during which the parasites cannot be found by micro- 
scopical examination of the blood. In some cases the paroxysms and 
intervals are fairly well distributed throughout the illness, and when the 
paroxysms continue to occur in this relentless fashion, death is inevitable, 
unless specific treatment is adopted. In some camels that survive the 
first year, the paroxysms do not occur with the same regularity through- 
out the illness, but, on the other hand, are of longer duration, greater 
frequency, and greater severity at the beginning of the disease, and gradu- 
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ally become shorter, less frequent, and milder as the disease progresses, 
until at last they cease altogether; the intervals, on the other hand, are 
short at first, and increase in length as the disease advances. These are 
the cases over which good feeding and rest have such an influence to- 
wards spontaneous recovery ; it becomes a mere question whether the camel 
can endure until the disease has worked itself out. I do not think, how- 
ever, that good hygiene is capable of influencing the actual nature and 
frequency of the fever paroxysms as has been suggested by some authors; 
for, In my experience, there are cases of Chronic Surra that will sink 
and die with regular paroxysms even when the animal is placed under 
the most ideal conditions, attention to hygiene merely prolonging life, 
in such cases. 


The length of time it takes for Chronic Surra to bring the camel 
down in condition depends almost entirely on the treatment he receives 
at the hands of his attendant. If it is a favourite animal, whose owner 
spends most of his spare time in collecting available forage for his beast, 
never over-working it, and giving it a proper ‘‘spell’’ at the seasons 
when grazing is at its best, it may be sick for three years and then re- 
cover, never having entirely lost its hump throughout the illness, although 
even then its condition will have been greatly reduced during the first 
and second years. Under the more usual conditions, however, the camel 
works the whole time with the exception of some of the hottest months, 
and, by the end of the first year, if he has not died, he has usually 
lost all trace of hump. Sometimes, when rested during the hot months 
when grazing is good, he picks up a little temporarily, but this improve- 
ment disappears again with the cold weather, with its work and thinner 
keep. 


The endurance that the camel shows to the continual attacks of 
fever is thus very great; probably nothing else of flesh and blood can 
rival it. But his life is apt to be a hard one at all times, and so the 
great majority of camels sick from Surra die from it sooner or later, 
unless specifically treated. 


There is nothing diagnostic of Surra in the appearance of the camel 
when in one of the paroxysms of fever; but, as a rule, the depression 
and loss of appetite are much less marked than in other fevers. 


(b). Whe fever paroxysms and intervals during the course of Chronic 
Surra.—After the necessary period of incubation following infection, the 
first sign of illness is the rise in temperature which accompanies the first 
appearance of ‘Trypanosomes in. the peripheral blood. ‘The parasites are, 
at first, scanty, but increase gradually in number, until in about three days 
they are very numerous, and during these three days the fever will gener- 
ally be 103 or 104 degrees Fahr. in the evening-time. The Trypanosomes 
mav remain for several days numerous or even swarming in.the blood 
and then they suddenly disappear, the decrease in number from maximum 
to zero being generally accomplished in about 24 hours, the temperature 
just before the period of decline reaching its highest (104 degrees Fahr. 
or more) in typical paroxysms. 


Following the paroxysm, there occurs an interval during which the 
temperature remains normal, or nearly so, and no trypanosomes can be 
found in the blood. This interval may last from three to ten davs and 
then another febrile attack occurs, like the first one, succeeded in its turn 
by another interval, and so on. 


The duration of subsequent paraxysms varies in typical cases between 
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two and eight days and the intervals are of somewhat similar duration, 
but generally inversely proportionate to the length of the paroxysms; the 
longer the paroxysm the shorter the interval, as a rule. This state of 
things goes on until death occurs, or until a tendency towards recovery 
is shown after about 14 years of sickness by a decrease in the severity, 
frequency and duration of the attacks of fever and an increase in the 
duration of the intervals of quiescence. Thus, in the first year of the 
disease, there may be from 30 to 40 attacks of fever averaging between 
8 and 5 days in duration; but many camels die of exhaustion before they 
have been ill one year. In the second year, there may be about the same 
number of paroxysms of shorter average duration, or a less number of 
about the same severity. 


The nature of the febrile attacks typical of the first and second 
years of the disease are well illustrated in the accompanying temperature 
charts of a typical case. 


When the camel has survived about 14 years of sickness, the disease 
tInay continue in fairly regular paroxysms generally of somewhat shorter 
duration, in which case the animal will certainly die of the disease; if 
he has been well cared for, he may last into the fourth year of the disease 
before he dies. 


{n many cases, however, the attacks of fever become markedly 
irregular in frequency during the latter part of the second year, the inter- 
vals increasing in proportion; whilst the attacks of fever become shorter, 
often of only one or two days’ duration, the trypanosomes appearing in 
the blood in less number than in the earlier paroxysms. The third vear 
in these cases will show that the disease is working itself out; trypano- 
somes may only appear about once a month and without regularity; the 
fever will be hardly noticeable clinically, marked, perhaps, by a rise of 
only about 1 degree Fahr. As the third year advances, the intervals 
between the appearances of trypanosomes may sometimes be as long as two 
or three months, and when the parasites appear, they will generally be 
scanty. After the third vear, relapses may occur at enormous intervals 
(I have one recorded of 408 days) or not at all. Cross’s statement that 
camels infected at 6 years or over always die is contrary to my own 
experience. 


(c). Clinical symptoms. — The svmptoms observable during the 
febrile attacks are those of fever, but seldom very pronounced. The two 
principal symptoms which call the camelman’s attention to the fact that 
the animal is sick are :— 


(1). lvregular appetite on the grazing ground; three or four times a 
month the camel will be found not to graze well, for a few 
days at a time. He stands about listlessly, or sits by himself 
in the shade, and the flank looks hollow. 


(2). The animal does not thrive and falls off in condition. 


If the animal is then examined, it may be also seen that these 
attacks of ‘‘ off grazing ’’? are accompanied by some dullness, shght discharge 
from the eyes, some drooping of the head, an increase in temperature and 
in frequency of pulse and respirations, ‘The camel may or may not chew 
the cud or show eagerness to eat rations offered to him. It is seldom that 
a camel in fever with Chronie Surra, even in the early stages, cannot be 
got to eat something if tempted. In some few cases, petechize (‘‘ pin-prick ”’ 
hemorrhages) may he present on the conjunctival mucous membrane; or 
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cedemas under the belly, about the base of the pedestal (sometimes slight), 
in the sheath or the scrotum, about the stifle-pads or about the hindlegs 
or feet; but these symptoms are only seen in a minority of cases. If left 
to himself, the camel generally prefers to face the sun, following it round 
through the day from east to west. Cow-camels suckling young will show 
a diminution in the quantity of milk. Camels working during an attack 
of fever will be sluggish and, on the march, the nose-rope will therefore 
appear tightly stretched and.the animal’s head and neck extended. 


There is nothing characteristic in the symptoms shown in a paroxysm 
of Surra fever, and they often escape the notice of the camelman altogether ; 
but an examination of the blood at once reveals the trypanosomes. As the 
disease advances, there is a tendency for the symptoms in the attacks of 
fever to be less marked even than at first. In every paroxysm the symp- 
toms, such as they are, are generally less pronounced at the beginning of 
it than at the end of it. 


During the intervals between the paroxysms of fever, the camel’s 
appetite and temperature generally return to the normal, and, in the early 
stages, before much loss of condition has been sustained, the camel may 
look in perfect health. Trypanosomes are absent from the blood; it will 
often be found, however, that the long hairs of the tail, and sometimes the 
hair of the body, are pulled out very easily. 


° After a variable time, depending largely on how the animal has been 
used and fed by the owner, and on the amount of the monsoonal rainfall, 
loss of condition becomes apparent. The hump becomes flaccid and then 
reduced in size, and may eventually be absorbed altogether; and the quar- 
ters, neck and withers appear leaner. Sometimes, this goes on until the 
emaciation is extreme. A loss of lifting and marching power is scon 
evident, and the camel may begin to brush at the elbows. The conjunctival 
mucous membrane becomes paler and the skin hidebound; want of muscular 
tone shows itself in the drooped carriage of the head. 


Cow-camels often abort fairly early in the disease; trypanosomiasis 
is by far the most common cause of abortion in camels. The abortion 
relieves them of a drain upon their strength and frequently leads to an 
improvement in their condition, even when the disease is in its early 
stages. ‘lhe cows which carry their calves full-term are sometimes too poor 
to suckle them. 


When a camel has been suffering from Surra for about 1} years, it 
is nearly always either thin or emaciated, and generally weak. Eating 
earth, a habit which is‘common in anemia in many animals, is often 
noted in camel Surra. In a small minority of cases, cedemas will be met 
with; the most typical one is very slight and around the base of the 
Pedestal, the part ‘‘ pitting ’’ on pressure, although there may be no 
marked swelling; an cdema sometimes seen in old emaciated cases is that 
of both temporal fosse. 


The daily variation in temperature as between morning and evening, 
in the intervals when there is no fever, is often great in emaciated Surra 
camels, sometimes amounting to 5 or 6 degrees Fahr. 


Torn nostrils, from hanging back on the nose-rope, injured pads from 
weakness when sitting down under a load, elbow-brushing and Luxation 
of the Achilles tendon from loss of muscular tone, are met with in camels 
with chronic Surra worked to the last gasp. At last, there will be 
difficulty in rising under a load, sometimes accompanied by a trembling 
of the muscles of the thighs during the act of raising it or of sinking 
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under it. It is not unusual for camels with Surra to fall under a load 
and never rise again, worked to ‘‘ the last ounce.”’ 


Camels with Surra become very susceptible to chills; pneumonia and 
paralysis finish off many of the animals. ‘the pneumonia is nearly always 
accompanied by a soft cough which may, however, escape the attention 
of the camelman; it is often fatal, and in many of the cases which seem 
temporarily to recover, lung-abscess develors. : 

When Oedema of the Lungs occurs, there is an increased respiratory 
effort, even when there is no fever, and there are usually also subcutaneous 
odemas in these cases. 


Plate 13. Trypanosoma evansi in the blood, highly magnified. 


Sometimes, when a fever paroxysm is more severe than usual and 
the blood is swarming with Trypanosomes, delirium may occur, the camel 
dashing off heedless of obstacles until he meets with an accident or falls 
dead. It is probable that some of the cases which have been reported as 
‘‘ epileptic fits ’’ in camels may in reality have been due to this delirium. 


A temporary conjunctivitis and keratitis of both eyes is not un- 
common in Surra of the camel, and its diffuse character and the absence 
of any other cause of irritation point to its being due to Surra, although 
ocular symptoms are much less frequent in camels than in dogs with 
Surra, It generally passes off without much damage to the sight. 


Some cases of Surra are seen which, whilst not actually emaciated, 
exhibit greater lassitude and weakness than usual, and the hindquarters 
sway at the walk. I have found this to be associated with atrophy of 
. the walls of the heart. 


Diarrhoea and dysentery may complicate Surra, especially when 


camels are being worked under unfavourable conditions, as on active ser- 
vice. Death from exhaustion soon takés place. 


Bull-camels with Surra, if they have not already lost too much con- 
dition before the rutting season, often become ‘‘ musth ’”’ in spite of the 
disease, and are capable of serving cows. 


Death in cases of Surra is often due to sheer exhaustion, the camel 
being found one morning unable to rise, after which it will sink and die 
in a few days, the muscles of the body being in a flabby dropsical state. 
Death in Surra may take place suddenly and unexpectedly, giving rise 
to suspicion of Anthrax, Snake-bite, Poisoning, &c., for many camelmen 
are too unobservant to recognise that their animal has been unwell; this 
sudden death can occur whether the Trypanosomes are absent or present 
in the blood, and may be due to thrombosis. j 


Spontaneous recovery may slowly take place if, towards the latter 
half of the second year the attacks of fever are found to be markedly 
decreasing in frequency, severity, or duration, and are accompanied by 
the appearance of comparatively few Trypanosomes; and in these cases 
much depends upon how the animal has been looked after during the 
earlier and more severe half of the course of the disease. If he has been 
‘‘ done ’’ well and is not emaciated, he has a good chance of recovery, 
and if the rest and good feeding be continued, the camel may improve 
in condition during the third year and put on a good hump; cow-camels 
and young camels often get this chance. If, at the time the disease is 
beginning to show signs of weakening, the camel is already reduced to 
skin and bone, he may die of exhaustion in spite of the decline of the 
iJIness; or he may live on without beginning to put on flesh for a long 
time. 


When the camel is in fair condition, in his third year of disease 
and in process of recovery, the isolated recurrences of fever will often 
be so slight that even a close observer would, if no history was available, 
consider the animal healthy. The Trypanosomes are scanty and appear 
at such long intervals that nothing but a daily examination of the blood, 
prolonged sometimes over several months, will reveal their presence; it 
is not yet known whether the Formol-Gel test (see below) is reliable in 
recovering cases. 


Camels which recover spontaneously after having been affected with 
the disease over three years are immune from a fresh infection; but may 
occasionally have a slight relapse of their old infection. On recovering 
their condition they are of great value as working animals, but, should 
they occasionally have an unnoticed relapse, they may act as ‘“‘ reservoirs 
of infection,’’ dangerous to susceptible camels working with them, and 
may thus start a new outbreak. 


I have so often seen it stated that the formation of abscesses in 
different parts of the body is characteristic of Surra in camels, that it is 
worth stating here that this does not agree with my experience, although, 
of course, camels weakened from any cause are liable to injury to the 
pads, which. injury may be followed by ‘abscess. 


Diacnosis. — In the camel any clinical examination of cases ‘‘ off 
feed,’’ in fever, or unthrifty, must be accompanied by examination of 
the blood for Trypanosomes, excepting in Australia and British Somali- 
land, where Trypanosomiasis is rare in native camels. When a micro- 
scope is handy, fresh blood will be examined; otherwise, a smear is made 
on the spot for subsequent examination when stained (the process is 
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described on p. 225). If the parasites cannot be found, it must not be 
concluded that the camel is free from Trypanosomiasis; the temperature 
should be taken in cases of fever and ‘‘ off feed ’’ for a number of con- 
secutive days, and, if fever be registered, the blood must be examined 
for ‘{rypanosomes; Acute Surra will show the organisms within 4 days 
at the most; Sub-acute Surra will show them within say 7 days at the 
most ; Chronic Surra will show them in 11 days at the most if the camel 
is off feed or has been suffering much from fever, but if the complaint is 
merely that the camel is unthrifty, the animal may be in the later stages 
of the disease, and diagnosis may not be possible by blood-inspection 
unless it is done daily for weeks and sometimes months. Unless the 
Formol-Gel Test can be applied (see below), it is only by a demonstration 
of the parasites that a satisfactory diagnosis can be made, as the symp- 
toms are inclined to be indefinite; the most reliable of the symptoms is 
the irregular appetite which can be noticed by the grazier; in India, few 
camels showing this symptom will be found to be free from Trypanoso- 
miasis. In cow-camels abortion will awaken suspicion, and, if one cannot 
fiud ‘lrypanosomes at once, they will certainly appear in a few days time 
if the cause was Surra. 


In practice, camels in fair condition in the third year of the disease, 
and in process of recovery from it, will often escape the keenest Veteri- 
narian because ‘Trypanosomes appear so rarely in the blood, and the 
camel shows but little sign of disturbance even on the rare occasions when 
they do, and is often in working condition. These are the cases, more- 
over, which, escaping notice, may start a fresh outbreak if grazed in a 
fly-zone with healthy animals. 


When only one day’s examination is available of a sick camel which 
is reported not to be grazing satisfactorily, to be losing flesh and to be 
becoming weak, and when this examination proves negative as regards 
Trypanosomes, one may show the owner how to make a smear, give him 
two slides, and get him to take a smear of blood from the ear on the 
next occasion on which the camel is observed to be ‘‘ off colour,’’ and to 
send it by post. It can then he fixed, stained, and examined. But it 
would be better, where practicable, to apply the Formol-Gel Test (see 
below). 


Sometimes it is desired to find out whether there is any considerable 
proportion of Surra cases in a herd or Corps. In the former case, especi- 
ally when the cows and young camels are not used to handling, one should 
see them on their grazing ground; by standing on a hill, a good view 
can be obtained, and one can soon single out the animals which are not 
grazing, have them caught, and examine their blood. In the case of 
Military camels, one should have them paraded in rows, have their tem- 
peratures taken, and examine the blood of all those with fever. 


There are other methods of diagnosis when, Surra being suspected, 
Trypanosomes cannot be found in the blood on the day of examination. 
The best 1s the Formol-Gel Test. 


The Formol-Gel Test or Serum aldehyde Test is, of course, only 
applicable by an expert. It was investigated and reported upon by 
Knowles in the Sudan, where he was dealing with Trypanosma sudanense. 
‘here are two methods of applying the test, viz., the Tube Test and the 
Slide Test. In both cases the camel must be bled to obtain the Serum; 
after the blood has been allowed to stand from 5 to 10 hours, the camel’s 
scrum is nearly water-clear in its colourlessness. 
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The Tube Test.—Put 1 c.c. serum to be tested in a small tube (say 
3 inches long by 4rd inch wide), and add four small drops of commercial 
Formalin. ‘lo mix the two, inverf the tube. If the camel is suffering 
from ‘Trypanosomiasis, the mixture becomes opalescent and milky-white 
within two hours, and 1s completely gelated in 24 hours. A normal camel’s 
serum remains clear and liquid for 96 hours. 


After using the pipettes, wash them 3 times with normal saline 
solution before using them again. : 


The Slide Test.—Put 3 small drops of serum on a slide and invert 
it over a watch-glass containing a few drops of commercial Formalin. In 
camels suffering from Trypanosomiasis, gelation occurs in 1 hour; the 
point of a dissecting needle, if run through the serum, tears it from the 
slide. In normal camels no change occurs in the hour, and the needle, 
when passed through the serum, leaves it still liquid. 


The percentage of errors in the Formalin-Gel Test are 8 per cent. 
in the direction of incriminating healthy animals; so that it will not be 
preferable to the actual demonstration of Trypanosomes in the blood ex- 
cepting under certain circumstances. 


Knowles found that if camels are tested within 7 weeks after infec- 
tion they may give a negative reaction to the Formol-Gel Test; and he 
concludes, therefore, that, in the Sudan, testing should not begin before 
November. 


Another method of diagnosis of Trypanosomiasis is to inoculate a 
little pure, citrated or defibrinated blood from the camel into a small 
animal susceptible to the disease, and to keep the latter under observation. 
The inoculation may be subcutaneous or intraperitoneal, preferably the 
latter. ‘The diagnosis by inoculation is only satisfactory if the result is 
positive; if negative, it does not prove the camel free from Trypanoso- 
miasis. ‘Che blood of camels with Surra, taken in the intervals when 
parasites cannot be found by microscopical examination of the blood, is 
often inoculable into susceptible animals without effect; so this method of 
diagnosis is of little use to the camel-doctor. The period of incubation 
before ‘l'rypanosomes appear and the usual duration of Camel-Surra in 
different species of small animals are given below; intra-peritoneal inocu- 
lation generally gives a shorter period of incubation than subcutaneous 
injection. 


Species of animal. Period of incubation. Duration of disease. 
White mouse. 5 to 9 days. 9 to 34 days. 
Rat. 5 to 15 days. 18 to 30 days. 
White rat. 3 to 9 days. § to 35 days. 
Guinea-pig. 24 to 25 days. Irregular; 2 months. 
Rabbit. 5 to 11 days. Irregular ; sometimes 4 or 5 

months. 

Dog. 5 to 14 days. Irregular; 1 to 10 months. 


Gland puncture has not been found of much use in diagnosing 
Camel-Surra. 


Auto-agglutination of the red corpuscles is too indefinite in the 
camel to give any indication of the presence of Trypanosomiasis, although 
extremely useful in the horse. 


In India only one species of Trypanosome has been met with affect- 
ing the camel, so that differential diagnosis as between different species | 
of ‘lrypanosomes is usually superflous; but it will always be wise on 
first tackling a big outbreak to ascertain, from stained specimens of 
blood, that the causal Trypanosome has the morphology of the T. evansi. 
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In the South-East Punjab the Rebaris have a test of their own, 
known as “ dell: lena,’ for Surra in camels, and, in India, the knowledge 
of it is practically confined to them; they sometimes take service under 
other camelmen to diagnose Surra cases for them in the breeding herds, 
especially during the months just previous to the monsoon, the idea being 
to detect and segregate (or sell) the cases remaining over from the pre- 
vious year. J understand that a similar test is known to certain Bedouins 
in North Africa. The test requires some practice, and I earned to do 
it myself, and checked the results with the microscope. 


One takes a handful of earth from some clean place; the suspected 
camel is made to stale on this until it is wet enough to be made into a 
ball, which 1s then laid aside for half-an-hour. At the expiration of this 
time the ball is broken up and smelt by the ‘‘expert.’’ The urine of 
healthy camels merely smells of ammonia; so, also, I found does the urine 
of Surra Camels taken during an intermission pericd when Trypanosomes 
are temporarily absent from the blood. But, in Surra camels during a 
paroxysm of fever accompanied by the presence of numerous Trypano- 
somes in the blood, a characteristic smell can be noticed, although not 
invariably; it seems to depend more on the presence cf a large number 
of Trypanosomes than on the actual degree of fever; in fact, when 
parasites are few, the smell is generally imperceptible. This smell may 
be described as being pungent, sweetish, and rather sickly. It is found 
when no albumen is detectable in the urine, and in urine alkaline or 
neutral to litmus. 


The microscope is incomparably superior to this test as a diagnostic 
aid. 


Another native test is to pull some of the love hairs from the tail 
of the suspected camel and to apply the roots to the downwardly turned 
palm of the hand; if the hairs stick to the palm, the camel is considered 
healthy; if the hairs drop off he has Surra. Camelmen consider this as a 
test of the vitality of the hair itself; as a matter of fact, it is the ‘‘ meat ”’ 
which comes with the healthy hairs pulled out by the roots which causes 
them to stick to the hand. This test has some value when no history of 
a sick camel is available; when the hairs are not sticky at their roots, 
the camel is generally going ‘‘ down hill’’ from some cause or other, 
though not always from Svurra. Camels recovering spontaneously from 
Surra give the same results in this test as healthy animals. 


DIFFERENTIAL D1aGnosis.—The following conditions may, by occurr- 
ing coincidently with Surra, cause some difficulty in precise diagnosis until 
Trypanosomes have been demonstrated; or thev may cause unthriftiness 
or emaciation, giving rise to suspicion of Surra when that disease is absent : 


Filariasis (which see). In India, this disease does not cause remittent 
fever; the embryos may be found by examining the blood 
under a low power of the microscope, but, unless they are 
numerous, they cannot be blamed for producing unthriftiness. 


Cough, which may be due to Pneumonia, or Verminous Bronchitis ; 
or, if a chronic one, to Abscess of the Lung, Tuberculosis, 
Chronic Pleurisy, &c. 

Advanced Mange. 

Saltwort Paralysis, always in weedy camels from the Sind Sagar Doab. 

Extensive Hydatid Disease, causing dyspnoea, but no fever. 

Tuberculosis (rare in India). 

Pseudo-actinomycosis. 

Sarcosporidiosis. 
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‘The main thing to remember is that, in India, Surra_ probably 
affects not less than 10 per cent. of camels, and in some districts, 30 per 
cent. or more; so that whatever symptoms the patient may have, coincident 
Surra may complicate the case. ‘Lhis remark does not apply to Baluchistan, 
where Surra is much less common. 


Sudden and unexpected death in camels without obvious cause is 
most commonly due to Trypanosomiasis, although it leads to many Anthrax 
scares. 


DiaGNOSIS IN THE DeaD CaMEL.—The camel dying of Surra does not 
always have ‘Trypanosomes in his blood at the time of death; when it 
does, the parasites remain alive until a degree of putrefactive change sets 
in, this time varying according to the season of the year. Trypanusomes 
do not live in the carcase for more than 30 hours, but their dead bodies 
in dissolution, or parts of them, such as the flagella, may be found still 
later. ‘The tip of the ear, the end of the tail, or the foot, are the best 
places to get the blood from, because putrefaction is always less advanced 
at the extremities. ‘The post-mortem changes have been described on 
p. 227, but are not diagnostic unless Trypanosomes are found. Laymen 
often suspect Amthrax when the real cause of death was Surra; it is 
necessary to take separate smears for Anthrax bacilli and Trypanosomes, 
aS the former will be fixed by heat and the latter by alcohol. When an 
enlarged spleen is met with in a post-mortem, one does not suspect An- 
thrax if the organ has a firm consistency, as Surra is the common cause 
of such enlargement; but if the spleen’s substance is almost liquified An- 
thrax should be suspected. 


In India, when a careful post-mortem reveals no cause for death, 
the camel in most cases died of Surra. . 


PROGNosIS.—The chances of spontaneous recovery are first estimated 
by taking into consideration the course that the disease is taking. This 
is settled either by the history of the case or by the daily examination 
of the camel’s temperature or blood for a pericd of not less than ten 
days. In chronic cases, one must then consider the present condition of 
the animal, the amount of care he is likely to receive at the hands of 
his owner, and the stage of the disease at which he has arrived. If the 
camel is not absolutely emaciated, and the attacks of fever are found 
to be infrequent and short, the chances are good provided rest and good 
food are available. Acute and sub-acute cases die if they do not receive 
specific treatment. 


Of chronic cases, ] estimate that about 20 per cent. will recover 
spontaneously after suffering from the disease for about three years, pro- 
vided they are well cared for and rested from the time they are diagnosed. 
Yearlings and two-year-olds and cow-camels are naturally given the best 
opportunity for spontaneous recovery, and among them the percentage 
is greater. Abortion in cows often improves their condition. Sucklings 
which have lost their dams, or which are under 3 months old, suffering 
from Surra, generally die, as do many calves whose dams have Surra. 


Of cases receiving specific treatment, one may now expect, under 
the best conditions, to cure 90 per cent., or even more, of animals strong 
enough to stand it, although much depends upon the experience and at- 
tention to detail of the ‘‘ man behind the syringe.’? Old animals and 
those with complications do not react to treatment in the same favourable 
percentage. 
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Chronic cases recovering spontaneously will cost the owner a great 
deal in keep unless there 1s good grazing available; in Camel Corps, it 
is impossible to keep such cases on the strength; they should be put 
under the specific treatment, if fit for it; otherwise, during every fly-season 
which they pass through until completely recovered, they may, by acting 
as reservoirs of infection, cause havoc by spreading the disease amongst 
other camels, the damage far exceeding their own value; also, it is prac- 
tically impossible to say when their recovery is really complete, because 
they remain subject to isolated relapses long after they seem to have 
recovered. If they have been exceptionally well looked after throughout, 
they may be fit to do a little work in the cold weather of the third 
year. Camelmen often work Surra camels to the last, so as to get as 
much as possible out of them before they die; unfortunately, it often 
pays them to do so when the specific treatment is not available. 


When Surra is complicated with Chronic Cough, Partial Paralysis, 
or other serious unsoundness, or when the camel is old, he will not be 
.of much use when he has recovered, and is not suitable for specific 
treatment. 


Natives generally have a greater confidence in the spontaneous re- 
covery of a camel from Surra than Veterinary Surgeons fave; the former 
do not understand that a camel may be able to work and show no sign 
of fever that they can recognise, whilst spreading the disease to an extent 
which may cause his owner a loss equal to fifty times the value of the 
recovering animal. 


ImmuNITY.—A camel that has recovered spontaneously appears to be 
immune to a fresh infection, yet occasional relapses, unimportant except 
in so far as they make the animal temporarily a ‘‘ reservoir of infection,” 
may occur from the original infection. I do not think that our knowledge 
of ‘Trypanosomiasis is yet sufficient to deny the possibility of a camel 
which has recovered from Surra falling a victim to a fresh infection by 
a strain of T. evansi of greater virulence than usual. 


A camel cured by drugs is susceptible to a fresh infection; a camel 
that I had cured with Arsenical and Antimoniacal treatment in 1910, and 
that had been under daily blood-examination for 500 days thereafter 
without relapse, was the subject of the experiment that proved this. But 
in the Sudan, Knowles has proved that camels cured by ‘‘ Bayer 205”’ 
(Naganol) are also immunised for a long period after treatment (Jnl. of 
Comp. Path., Vol. 40, page 131). 


Young camels born of recovered but still infected dams, have no 
immunity, according to the Sergents and Donatien. 


The artificial immunising of animals against Trypanosomiasis has 
not yet reached the practical stage as far as camels are concerned. 


THe Move or PRopaGATION oF SurRA.—Surra is transmitted when 
T. evansi is inoculated into a susceptible animal through some breach in 
the skin. By far the most common agency through which this 1s done 
is a blood-sucking or biting fly. Animals artificially protected from the 
attacks of biting flies by means of mosquito curtains can remain in 
close contact with Surra-infected animals throughout the fly-season with- 
out becoming affected. The disease does not spread by means of the 
food or water in herbivorous animals, and is not infectious. 


All clinical and experimental experience is opposed to the view 
that T. evansi undergoes any part of its life-cycle in the bodies of these 
Biting flies; they act as mechanical carriers of the Trypanosomes from 
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the blood of an affected animal to that of a healthy one. This can happen 
whenever the fly is interrupted in its feed upon the infected animal by 
the movements of the latter in its efforts to dislodge the fly, which then 
flies straight to another animal, which it bites and from which it finishes 
its feed; if the second animal is susceptible to the disease, it can become 
infected. If the interval between the two bites is short, the danger is 
greater; it is usually only a matter of seconds, but the Sergents and 
Lheretier succeeded in transmitting Trypanosomes with Tabanus flies after 
a 22 hour interval. 


In the camel-country of India biting-flies are not found all the 
year round, but are seasonal in their appearance; the chief season for 
biting-flies is during and after the monsoon rainfall. Surra outbreaks 
usually begin between Ist July and 15th October, although cases may 
not be actually diagnosed (even in horses) until much later. <A few flies 
emerge after the showers in March and April in the Punjab, dying out 
towards the end of May owing to the terrific dry heat; they are of rela- 
tively small importance as transmitting agents because of their small 
number. in some arid parts the fly season is more dependent upon the 
flooding of rivers flowing through the area than on its own rainfall; thus, 
on the N.W. frontier, the fly season depends upon the melting of the 
snows in the hills, and will be in May and June rather than the mon- 
soon season. 


The biting flies known by experiment to be capable of transmitting 
Surra are those of the genera Tabanus (with which we may place the 
allied genera Atylotus and Therioplectes), Hematopota, and Stomoxys ; 
ooservation also incriminates the genus Lyperosia with practical certainty, 
The genera Chrysops, Pangonia, and Hematobia have not been specially 
suspect, as they are not sufficiently common in the real camel-districts of 
India; mosquitoes and sand-flies have been experimented with, but always 
with negative results. The Hippobosca camelina is not seen in the Punjab 
east of the Indus, and H. maculata does not live on the camel, although 
it occasionally bites him. The biting-flies of practical importance in the 
transmission of Surra are, therefore, Tabanus, Hzematopota, Stomoxys, and 
Lyperosia. 


Experiment and experience alike show that 7J'abanus acts with the 
greatest ease as a vector of Surra, and that the most successful measures 
against the disease are those which are based upon the avoidance of this 
fly. in every camel-country it will be found that a time-honoured custom 
is to take the herds away into the desert during the rain and flood seasons 
to graze where the Tabanids, that breed out at these times, cannot reach 
them. ‘lhe Tabanus fly is described under ‘‘ Parasites of the Skin’’; 
there are scores of species of the genus Tabanus in India, and it seems 
that they are all to be dreaded by the camelowner. The Tabanus fly 
goes by the following names in India: Dhang, Baradhang, Dhans (in 
Punjab); Bil (U.P.); Mich (Baluchistan). In the centre of Bikanir State 
and in parts of Baluchistan, the camelmen do not know or recognise the 
fly and have no name for it, so rare is it in these places. 


The life history of Tabanus is as follows: The female lays her 
eggs in masses on the under-surface of leaves overhanging water; these 
egg-masses are white when fresh, but in a few days become brown (Cross). 
The larva hatches out and buries itself in the mud at the edge of the 
pool or river-bank, where it lives through the winter; from it, in the 
next hot weather, a pupa develops in the mud above the water. The 
mature fly emerges from the pupa; a fall of rain results, in three or 
four days, in the appearance of many Tabanus flies. 
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It is the female of the mature fly that sucks the blood of mammals; 
she is most active at the following times :— 


On cool days.—At mid-day. 
On hot days.—From 6 to 9 a.m. and from 4 to 6 p.m. 


She does not bite at night, nor will she enter shady stables. She 
has a strong flight; when she alights on a camel’s skin, she inserts her 
proboscis, and this causes pain, and the camel tries to dislodge her with 
his very inadequate defences; if he succeeds, she may have to bite in 
several places and on several individuals in rapid succession before she 
will get a full meal. She will bite anywhere on the camel’s skin, but 
favours most the belly, legs, and sheath; a drop or two of blood often 
exudes from the punctures she leaves. I have noticed that when horses 
and camels are together, it is the latter the Tabanus prefers to attack. 


The Tabanus does not usually seek his victim more than 4 mile 
from water, although he may be carried further from it on his victim. 
But, in heavily grassed country, he may be found 3 mile from water. 


Hematopota is of less importance to us than Tabanus, because it 
does not transmit the disease with the same ease; I succeeded at Mohand 
in 1908 in transmitting Surra, experimentally using 10 of these flies. The 
fly is called ‘‘ Andhi makhi’’ (or blind fly). Its life-history need not 
concern us; it attacks animals at the same hours as Tabanus does, but I 
have also seen it bite after dusk. It does not get abundant until about 
three weeks after the first rainfall, and soon disappears when the rains 
cease. It is more dependent on water and heavy rain even than Tahanus, 
and so is comparatively less abundant in camel-country. . 


Stomoxys does not easily act as a transmitting agent of Surra in 
experiments; but 1 obtained one positive result with it at Mohand. But, 
in estimating the relative importance of Stomoxys as a vector, one must 
take into account both its greater numbers and its wider distribution as 
compared with Tabanus. Its numbers greatly increase after rain and 
persist long after the rainfall has ceased. Stomoxys lays its eggs in old 
dung, and the larva hatches out in a few hours, living thereafter in decay- 
ing vegetable matter; the larval and pupal stages together last about three 
weeks. Both sexes of the mature fly suck blood, and their favorite feeding 
times are from 6 to 9 a.m. and from 4 to 6 p.m. They bite anywhere on 
the skin, but particularly on the foreleg below the knee. They are not 
confined to the vicinity of water or of stabling; during the hot part of the 
day they rest on leaves of trees. They much prefer to bite the camel than 
the horse, but are not common in the desert. 


Lyperosia has never been proved experimentally to be capable of 
spreading Surra, but the strong probability is that it can, with difficulty. 
It is almost certain that Lyperosia was chiefly responsible for outbreaks 
of Surra in arid parts of Bikanir State in a year of exceptionally heavy 
rainfall. Lyperosia breeds in fresh dung; from the egg to the mature fly, 
it takes about 2 weeks‘to develop. The fly is far more numerous after 
rain; they are found then even in the desert, where, at their worst, they 
imay swarm night and day on the camel’s hump, neck and knees, causing 
great irritation; the cow-camels, particularly, rubbing violently against 
one another in their attempts to dislodge the flies. 


But before biting flies become dangerous in the spread of Surra, 
another factor is necessary, that is, a ‘‘ reservoir of infection ’’; the com- 
non reservoir of infection is a camel with chronic Surra. Acute and 
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subacute cases in camels, ard all cases in the horse, die between one fly- 
season and the next, and so are quite incapable of acting as ‘‘ reservoirs ”’ 
except during the remainder of the fly-season in which they became infected. 
But chronic cases in camels live for thiee or four years, and these it is 
that carry the infection from one year to another, and from one fly-season 
to another. Theoretically, cattle, buffaloes, sheep and goats, which often 
carry a few trypacosomes without showing any signs of disease, are also 
capable of acting as ‘‘ reservoirs of infection ’’’ between one fly season and 
the next, and no doubt often provide a starting point for equine outbreaks 
of Surra; but, from the camel-man’s standpoint, the dangerous “ reser- 
veir ’’ is a camel with chronic Surra. 

Another form of possible ‘‘ reservoir ’’’ has been brought to light by 
Cross and Patel, who have shown by experiment that the Tick, Ovrnitho- 
dorus crossi is capable of acting as a true intermediary bearer of T. 
evansi; in other woids. that T. evansi can undergo pait of its life-cycle 
in that Tick. But, although the ex}erimerts are of great interest to the 
protozoolcgist, they are not equally so to the camel-master, for these Ticks 
have not yet been found on camels in Judia. Ovnithodorus ticks live in 
the walls of stables and habitations, and they may keep alive the Surra 
infection among sheep and goats, which, however, seldom carry trypano- 
somes in their blood and are rot important as ‘‘ reserveirs of infection ”’ 
to cameis. One must admit the possibility of an outbreak starting in 
cameis through this channel, but cre cannot agree to its probability. In 
the case of the African Tse-tse flies, it is new recognised that, under 
favoreble conditions, any krown pathogenic tryparoscme can develop in 
any species of ‘I’se-tse fly: and it may well preve the case that T. evansi 
might be able to develop in insects and ticks which can have little practical 
bearing on the spread of the disease in natural conditions; suppose, for 
instance, that T. evansi could be proved capable of developing in the 
common camel-tick Hyalomma egyptium? Even then, the theory that 
Ticks are the common vectors of Surra in horses and camels in India 
could not stand for a moment; if that were the case, we should have fresh 
cases in horses at any time of year, whereas we know that Equine Surra 
is strictly confined to the fly-season. Cross and Patel reported that the 
tick O. crossi transmitted Surra to healthy animals at various times, 
ranging from 17 days to 101 days, after feeding on an infected animal; 
whilst Sirdar Kahan Singh reports success after 612 days with this tick, 
and after 20 days with Ornithodorus lahorensis. Thus, theoretically, the 
Ornithodorus tick must be reckoned with as a carrier of trypanosomes from 
one season to another, although the camel-master can regard this largely 
as an academic matter, since his ‘‘ reservuirs’’ are the camels themselves. 


To return to our biting flies —It will be apparent that the extent 
of the spread of the disease in a herd of camels chiefly depends on the 
number of flies (especially Tabanids) in the locality and on the number 
of ‘‘ reservoirs of infection,” i.e., the proportion of camels already affected 
with the disease. If the number of flies is small, and the herd is almost 
free from chronic cases of Surra at the beginning of the fly-season, the 
disease has not much chance to spread. When Tabanus flies are plentiful, 
and there are a number of unrecognised cases of the chronic form of the. 
disease in the herd, there is a strong likelihood that the herd will be wiped 
out by the disease during the season. Again, the disease will always he 
serious, even when the herd is fairly free from chronic cases of Surra, if 
the camels have to live where the flies are abundant; similarly, when 
there is a high proportion of chronic cases in a herd, very few flies will 
be necessary to spread the disease widely among the remainder. 
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This section would not be complete without referring to the possi- 
bility of an odd case or two of Surra originating now and then in the 
absence of biting flies, although this will be rare. If a camel with Surra 
bears some wound or sore on which ordinary non-biting flies may alight, 
it is possible for those flies to deposit trypanosomes which they may have 
picked up on their feet or probosces on to the surface of a sore on a 
healthy camel. Another rare, but possible, method by which trypanosomes 
might reach the tissues of healthy animals in the absence of biting flies 
is direct inoculation through abrasions or wounds by camels rubbing against 
one another, especially if they have Mange, or by fighting when musth, 
or by the use of instruments on healthy animals which had just previously 
been used on camels with Surra (e.g., the scissors used in the systematic 
blood-examination of a troop of camels) without having been disinfected. 


In the acute stages of Surra, the dam may transmit the disease to 
the fotus, which dies and is abotted; in the chronic phase, the cow does 
not transmit either the disease or immunity from it to its calf. 


Some trypanosomes can pass through intact muccus membrarcs, but 
this has never heen proved against T. evansi; dogs and jackals con.monly 
get Surra by eating the fresh carcases of camels dead of Surra, but as 
these animals are seldom free from wounds or abrasions about the muzzle, 
they probably acquire the disease by inoculation. It is possible also in 
dogs that an exchange of fleas or of Hippobosca flies may help to spread 
Surra. 


PREVENTIVE MEASURES AGatnst Surra.—In India, the whole ques- 
tion of keeping and breeding camels on a sound economic basis is wraj:}.ed 
up in judicious preventive measures against Surra. 


The practical measures fall under two main headings, viz. :— 


(1). The elimination of ‘‘ reservoirs of infection.”’ 
(2). Lhe avoidance of Biting Flies. 
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The elimination of ‘ reservoirs of infection.’’—In India, the early 
diagnosis of camels with Surra is an essential part of successful camel- 
management. Camelmen should report any case of irregular appetite (as 
seen on the grazing ground) or hollow flanks among their charges. But 
this is not enough; the owner, or officer, should possess a number of 
clinical thermometers and should cause the temperatures of his animals to 
be taken three times a week; any camel showing fever without obvious 
cause should then be submitted to blood-examination. A large number of 
camels can quickly be inspected by employing ten thermometers in the 
hands of ten camelmen who have been shown how to insert them. Other 
diagnostic methods (see Diagnosis) may be called into play, but this is the 
most practical one in most cases. 


Affected animals should at once be segregated. There may he some 
so emaciated, old or unsound that they may not be worth treatment: these 
should be disposed of, preferably by slaughter, and should not be kept to 
make centres from which a future outbreak may develop. All the remainder, 
no matter whether they suffer from the acute, subacute or chronic forms 
of the disease, and even when showing signs of spontaneous recovery from 
it, should be put under the specific treatment without delay. Net only 
does early treatment give a higher percentage of cures, but, also, after the 
first dose or two, the camel under treatment ceases to be a source of danger 
to other animals as far as Surra is concerned. When circumstances make 
it impossible that the camels should be treated at once, they should he 
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rested from work, well fed and sheltered from inclement weather until 
treatment becomes practicable. 


lf any of the camels die, the carcase should be dealt with in one 
of the following ways, according to circumstances :— 


(1). By burning. Cross recommends digging a trench in the form 
of a cruss, one foot deep and one foot wide, and 8 feet long 
each way. Place wocd across the trench, more wood across 
that, then the body cf the camel, then more wood and then 
the entrails and -limbs. 


(2). By burying. 

(3). By protecting the carcase from carnivora until 30 hours have 
elapsed since death; the putrefactive process will then have 
advanced sufficiently to destroy the trypanosomes. ‘This pro- 
tection may be afforded either by means of a dense covering 


of thorn bushes, or by surrounding the bedy with a zariba 
and putting an armed guard over it. 


(4). By skinning it and allowing carnivora to devour it. A hea 
mortality among the dogs and jackals will be the result of this. 


Great care is necessary in India not to purchase camels suffering 
from Surra; this is particularly the case between July and December,,. 
when many camels with Surra may still ay pear to be in excellent condition. 
If the camel presented for purchase is only available for examination on 
the one day, and has then a-noimal temperature, the Formol-Gel Test,. 
the Urine Test, or the ‘‘ hair’ test may be applied (see Diagnosis). 
When purchased, no camel should join the healthy herd until it has been 
quarantined ten days, with the temperature taken every day. 


From the camelman’s standpoint, the other species of domesticated 
animals are almost negligible as ‘‘ reservoirs of infection ’’; but it is always. 
sound to keep camels as much as possible apart from other animals. 

The Ornithodorus tick is another form of ‘‘ reservoir of infection ”’; 
it is conceivable that camels living in stables or in court-yards of habitations 
mInight possibly acquire the disease directly through this tick, although it 
is not known to bite camels in India. The Tick lives in crevices in the 
walls, and the only way to destroy it is to burn down the walls. It 
would be cheaper to keep the camels away from houses and stables. 


Bayer 205 is claimed not only to be a cure but also a preventive 
of Surra. 


The Avoidance of Biting Flies.—Every camel-owner or officer respon- 
sible for camels is advised to find out for himself the fly-seasons of his 
district, and the distribution of biting-flies, particularly of Tabanids, in 
the country where his camels work and graze. The fly-season in the 
camel-country of North-West India has been described on p. 243; the 
following facts will be found useful in making a fly-survey of any particular 
locality :— 


(1). The worst areas for Tabanids are :— 


Areas liable to inundation ; examples, low-lying land on 
river-banks, ‘‘ bet’’-land, rice-growing land; areas 
annually flooded by the Deg and Ghaggar Nullahs; 
the Indus Delta. 
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The Foot-hills of the Himalayas; exainples, the roads to 
Hill-stations. 


Low-lying heavily-grassed country near water. 


(2). At the right season, a few Tabanids may be found almost any- 
where in the neighbourhood of permanent water, but. these 
will be negligable if due precautions are taken againse 

‘reservoirs of infection.”” A ‘‘ Surra-zone ’’ is one in which 
Tabanids are abundant. 


(3). A sandy soil is almost a guarantee that Tabanids are few or 
absent. 


(4). ‘The most useful guide in estimating the suitability of a grazing- 
ground as regaids the presence or absence of Tabanids is the 
character of its vegetation. It is thus possible to foretell 
In an inspection made in the cold season whether a jungle will 
he a Surra-zone in the rams or not. Certain trees, [ have 
found, flourish under the same conditions of humidity and 
climate that favour the Tahbanus in India; in short, if a jungle 
is chiefly composed of large-sized Kehur (Acacia arabica) 
trees, or of low and dense ‘Lamarisk bush, it will be a Surra- 

. zone without fail. 


(5). ‘Vhe healthiest areas. for camels in the Surra season (July to 
October) are sandy deserts, large areas of ‘‘ pat’ land outside 
flocd-level, and ranges of stony hills. At this season, native 
camelmen leave the neighhbourhced of the big rivers and move 
out into the deserts beyond fiood-level, where flies are few or 
absent. Examples, the deserts of Sinde, the Thal of the Sinde 
Sagar Doab; the Gauji Bay of the Bart Doalb before irrigation 
came; and the Salt Range and the hills of Kohistan in Sinde. 


(6). Canal-colonies in the Punjab are often fairly healthy for camels; 
DTabanids are not abundant, but there may be plenty otf the 
less important Stomoxys. : 


Needless to say, a camel-master must be able to recognise the biting- 
tlies when he sees them. Cross has suggested that Tabanus zones may be 
identified by searching for the egg-masses (see p. 243) of the fly, or the 
larve and pup, but I think it would be difficult to form a judgment from 
such evidence. The information wanted is not whether Tabanus is absent 
or present, but whether that fly is found in any quantity. This, I claim, 
is better settled by the character of the vegetation and the nature cf 
the land. 


Having found the worst fly-zones, the camel-master will so order 
his affairs that his herd will avoid them during the fly-season. Some- 
times, when heavy rain falls in the desert, a large number of Lyperosia 
flies will pester the camels, and a serious outbreak of Surra in Bikanir 
State, in typical desert country, has been considered to be due to these 
flies. In such a case, remembering that Lyperosia breeds in fresh dung, 
a daily change of camp would seem to be desirable. In Sind camelmen 
sometimes have to cut short their annual sojourn in the desert, being 
obliged to return to the Riverine areas before the end of the fly-season ; 
the reasons for this may be shortage of water or of keep in the desert, 
or desire to begin earning money again by their camels’ work. This is 
unfortunate and unavoidable; by resorting to the desert in July and 
August, camelmen certainly save their animals from the worst of the 
annual fly menace; but there are still many Tabanids in September and 
part of October, quite enough to inflict heavy losses from Surra, 
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In the Indus Delta, where the flood-season is long, camelmen who 
cannot retire into the desert appear to have found that their camels re- 
main healthy living an amphibious life in the Mangrove swamps of the 
coast. 


‘The number of Stomoxys can be kept down around villages by col- 
lecting the dung into heaps daily and covering them over with earth. 


On the march or on active service, particularly in little-known coun- ° 
try, the problem of avoiding biting flies becomes more formidable. As 
‘soon as can be, a survey of the lines of communication should be carried 
out by a competent person, so that precautions can be taken with regard 
to dangerous fly-zones. Marching, camping, and watering should, if mili- 
tary exigencies permit, be carried out with due regard to the avoidance 
of biting flies. ‘Tabanus zones can be safely negotiated at night, provided 
that the camels have passed through it before 6 a.m.; in the Marehan 
expedition, 1t was sometimes necessary to do forced marches of 30 miles 
between 6 p.m. and 6 a.m. for this purpose; well-managed baggage-cameis 
will do 24 miles per hour, including short halts, but 12 consecutive hours 
of this is sure to result in a good many sore backs. If it is found that 
the only available water-supply at a halt 1s also a Tabanus zone, the 
camels should be driven down to water in compact groups, and camped 
3-mile away from the water. If the weather is very hot, the middle of 
the day is the best time to water the camels, but if it is cool the best 
time will be between 5 and 6 p.m. Whilst the watering is going on, camel- 
men should kill all the Tabanids they can get at that are on the animals. 


‘here are occasions when one is compelled by circumstances to camp 
camels in localities where Tabanids swarm; all one can do then is to make 
it as unpleasant for the fly as possible; one may burn greenwood fires to 
windward of the camp; or cover the bellies of as many camels as possible 
with sacking; and crowd the animals together in clumps, with men killing 
the flies on the outside animals. No protective dressing is of much use 
to keep off flies, because of the rapid rate of evaporation in camel-countries ; 
but sometimes a layer of mud over the skin, especially that of the belly, 
is a real temporary relief. 


The careful reader will appreciate that all precautions against biting 
fiies are many times more eifective when adequate measures against 
‘“ reservoirs of infection ’’ have been practised than in a herd run on 
unscientific lines. 


Wholesale methods of destruction of Tabanide are suggested by the 
fact that in Algeria, the Tabanus season appears to be cut short by the 
activities of the hornet-like Asilides, which prey upon Tabanids; and in 
Iraq, bee-eaters and large dragon-flies feed upon them. Patton mentions 
that Chalcids are parasitic on the eggs of Tabanids, and suggests that the 
destruction of Tabanids in Iraq might be furthered by the introduction 
into that country of certain species of that genus. 


CAMEL TRYPANOSOMIASIS IN OTHER 
COUNTRIES. 


BaLucnistan.—Along some of the water-courses, Tabanids (‘ Mich’’) 
are found between the months of May and September, but are easily 
avoidable by camelmen in the broad flat valleys characteristic of this region. 
In Pishin, the Powindahs are more careless than the Baluchis, and often 
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graze their camels in the narrow ravines that the latter avoid; so that 
Surra is more rife in the Powindah camel than the Brahui animal. 


In Kalat, Surra is unimportant, and there appéars to be no local 
name for the disease; it is probably known on the coast. 


Serstan.—Surra is very serious during the flood-season in the oases 
watered by the Helmand Delta and in the Helmand valley as far up as 
Rudbar. Enormous numbers of Tabanus flies infest this region at that 
season, and camel-owners avoid approaching the area as much as possible 
then. 


Countries oF SoutH-West Asia.—In Syria, the disease is called 
Debab. Surra exists in camels of all these countries, but in greatly 
varying degree. The Surra-zones are, as in India, chiefly those places 
liable to flooding, such as the lands about the Euphrates, Tigris and their 
numerous creeks, and the Jordan; and certain oases, such as Azrak. 


In Iraq, Surra is a great pest, Tabanus appearing early in March 
in small numbers, and then increasing until they become very ccmmon 
right up to October; during the Tabanus season, in many places, camels 
can only be watered safely after dusk. Stomoxys and Lyperosia are also 
abundant, the former being a plague at Nasiriyeh (Patton). Hzmatopota 
flies are rare, as they need shade. Patton states that Tabanus in this 
country will travel as much as 5 or 6 miles from its breeding grounds to 
bite animals; if this is the case, it seems to be unique, for elsewhere it 
seldom travels as much as 1 mile, except in heavily-grassed country. 
The natives know by experience the worst areas, and avoid them in the 
hot weather. 


It is interesting to note that the Tse-tse fly Glossina tachinoides has 
been reported to occur near Aden; this is the only instance of a Tse-tse 
fly being found outside Africa. 


Ecypr.—The disease is called Hl debab, El Zoubab or Djaffa. 


‘'abanus is called Debab. The causal trypanosome is of the type T. 
brucei, and it is probably T. soudanense or T. berberum; Mason found 
that it had a close resemblance to the trypanosome found by Wenyon in 
camels working in the Bahr-el Ghazal and regarded it as an intermediate 
type between T. brucei and T. evansi. A white rat that Mason inoculated 
from a camel developed trypanosomes, differing in several morphological 
aspects from those of the camel itself. 


Seeing that traffic by caravan has long connected Egypt with the 
Sudan, it does not seem to me to matter what the trypanosome is called, 
for it is certain that the trypanosomes of camels in this region mechanically 
transmitted by biting-flies must long ago have spread by travelling camels 
to the confines of North Africa, and that they. must either be the same, 
or so intricately mixed, that their differentiation is no longer practicable. 


‘The symptoms and course of this disease are those of Surra. In the 
Official War Record of the Veterinary Services, a statement is made that 
Egyptian camel trypanosomiasis is milder than Surra and due possibly 
to ‘‘another form of trypanosome’’; I suggest that the idea that the 
disease is milder arose simply from the fact that most of the acute cases 
of El Debab never got into the Army at all. 


If it be a fact that Filariasis of camels in Egypt causes a remittent 
fever as has been reported, the camel clinician must remember the existence 
of this disease in dealing with trypanosomiasis in Egypt. 
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‘fabanus is found between May and September, and the worst breed- 
ing-grounds are the Fayoum, the Delta, the neighbourhood of the Suez 
canal, the oases and certain ‘‘ Wadis.”’ 


‘T'R1PoL!1.—Tabanus is not common in this country. When imported 
camels bring trypanosomes with them into Tripoli,’ the disease does not 
seem to spread there (Ferraro). 


FRencH NortH ArFrica.—Throughout this region, including Algeria, 
Tunis and the northern Sahara, the disease is known as El Debab and the 
Tabanus fly as Debab. A stricken camel is called ‘‘ Madboub.”’ 


It matters little to the camel-master whether savants call the try- 
panosome IT. berberum, T. soudanense, or T. evansi; for the disease in 
camels resembles Surra in every aspect. It is said to be less virulent 
than T. evansi when inoculated into mice. Our knowledge of the disease 
is chiefly due to the work of the Sergents and Lheretier. 


A camel that had recovered from El Debab was found to be sus- 
ceptible to inoculation with T. brucei of Ngana. 


In Algeria, the proportion of camels affected with El Debab between 
the sea-board aud the Sahara is estimated to be from 10 to 17 per cent. 
The Tell is the most dangerous region for camels in the spring and summer, 
the seasonal limits for Tabanus being April and September, and the worst 
time of all from Ist June to mid-July, after which the Tabanids are 
reduced in number by the, attacks of a species of Asilides. The Sergents 
and Donatien also consider that Stomoxys plays an important part in 
spreading the disease. Chrysops, Pangonia and Hematopota flies also occur 
in Algeria, and perhaps assist in the spread of El Debab. 


During the dangerous season it is customary to remove the camels 
from the Tell to the desert, or to high-lying plateaus, to avoid the haunts 
of Tabanus (naturally, they are chiefly found in the valleys). It is said 
that at this time camels are not allowed to graze in the middle of the day, 
because Tabanus is most active then. According to my Indian and African 
experiences, this is only the case in the Spring, for, in the hot weather, 
the middle of the day is the time when Tabanus rests, being more active 
during the three hours after sunrise and the three hours before sunset. 
Perhaps the real reason 1s that camels do not graze well in the middle of 
the day in the hot weather. 


Camels are sometimes tarred with the tar of ‘‘ Arar’’ (Juniperus 
pheenicia) or of Thuya articulata to protect them from flies; the seat of 
the saddle is not dressed. 


Morocco.—Hl Dcbab is seen in camels about Marrakech. 


KReNcH WEst AFRicA.—A disease of camels known as Tabourit (an 
affected camel being called A/bori) is widespread in this region, and it is 
definitely acknowledged to be identical with Surra and caused by T. 
evansi. Certain trypanosomes found in camels at Segou and at Gao on 
the Niger have been given another name, T. soudanense. It seems obvious 
that if these two trypanosomes are not identical, they must, in the nature 
of things, be so mixed together in this region, that it matters little what 
names are given to them to distinguish them. Morphologically, they are 
indistinguishable, 


Tabanus is known as Dehab. Although we are here approaching 
the Tse-tse line, camels do not come much into contact with that fly, 
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because the hot winds from the Sahara limit it to the more humid areas 
in the south. ‘Tse-tse flies are not found north of 15 degrees N. lat., near 
Dakar, Senegal. 


‘Tabanus is the chief agent in the spread of Mbori, and, according 
to Bouet and Roubaud, Stomoxys is fundamentally important in spread- 
ing the disease in the Sahara when affected camels travelling there act 
as ‘‘ reservoirs of infection.”’ 


Mbori is of great economic importance in this region. The disease 
is endemic in Upper and Lower Senegal, and in a wide circle around 
Timbuctoo, also through Zinda to Lake Tschad. It is carried north into 
the Sahara by the camels in the salt-caravans which work on the direct 
route to Moroccco, via ‘[aoudini. Camels working from the Senegal to 
Tishit salt-mines suffer from the disease unless they are kept on the 
Taganet plateau between June and October (the wet season);.no camels 
live south of the Senegal River throughout the year. The disease is 
carried into. the oases on the trade routes across the Sahara, ard as far 
east as the Tschad-Bilma track. 


ANGLO-EcyptTian Soupan. — The typical Trypanosomiasis of camels 
in this region resembles that of Egypt and of French Africa. It is 
associated with the Tabanus fly, and the symptoms and course are those 
of Surra. Tabanus is called ‘‘ Seroot.’’ The disease is known from Kor- 
dofan to the Red Sea Province, and is called Gufar. 


‘ 


Sometimes occasional ‘‘ short forms ’’ of Trypanosomes of the T. 
pecorum type are met with; these seem traceable ultimately to -the Bahr- 
el-Ghazal, where camels are not bred but are sometimes taken for work. 
Wenyon found both kinds of Trypanosomes in some of these camels, and 
the disease (or diseases) they caused’ were so severe that out of 70 
camels working in the southern Bahr-el-Ghazal for 3 or 4 months, only 
four came out alive; of course, they had penetrated into the Tse-tse belt 
of tropical Africa. 


ERITREA.—Trypanosomiasis of camels is common here. The causal 
Trypanosome is either T. evansi or T. soudanense; di Domizio considers 
that the disease called ‘‘ Atteh’’ 1s caused by T. evansi, and that called 
** Gudho” (decline or misery) by T. Soudanense. The symptoms and course 
are those of Surra, and the chief agents for the spread of the disease are 
Tabanids, probably also Stomoxys and Lyperosia. 


I’. vivax, found in cattle in this country, does not seriously affect 
camels ; on inoculation, Trypanosomes appeared in the blood, but vanished 
after a few days and did not return (Pricolo). 


British SoMALILAND.—Trypanosomiasis is unimportant in this coun- 
try; Tabanus (‘‘ Duy’’) is only scantily found along the water-courses. 
Camels suffering from Surra may be imported from abroad without the 
disease spreading. The Tse-tse country about the Webi Shebeli is too 
far away south to allow for much importation of disease by Ogaden 
camels. The nearest place to Hargeisa, in which Tabanids have been 
reported abundant after rain, is across the frontier 70 miles south of 
that place. 


ITALIAN SOMALILAND (INCLUDING JUBALAND).—In the Ogaden coun- 
try the disease is called Aino, and is of the chronic type (Brumpt); it is 
possible that it is only found in camels brought in from the south, for 
the Ogaden country is not remarkable for humidity, to say the least. 
Brumpt thinks it is due to the bite of the Tse-tse G. longipennis (also 
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called Atno by the natives); the Trypanosome was of the T. brucei type, 
and caused symptoms precisely those of Surra. 


Further south the situation has been made more clear. In the tree- 
less grassy country on the southern portion of the Webi Shebeli, behind 
Brava, the ‘Tse-tse Glossina pallidipes is found, and camels in the hot 
season are grazed among the coastal sandhills to avoid it. On the Juba 
River, from Helwalud to Salagli, several species of Tse-tse fly (‘‘Gindhi’’ ) 
are met with, viz.: G. pallidipes, G. brevipalpis, G. austeni; they may 
be found at any season, but are more numerous after rain; this part of 
the river-route is unsafe for camels. North of Salagli camels can be 
safely watered at the river. The tse-tse is also reported near and below 
Dolo after rain. 


The tse-tse of Jubaland is chiefly confined to thick bush fringing 
the river and its overflow lakes (‘‘ Da:’’); as a rule it does not travel 
further than 100 yards from its breeding place, but in wet weather it 
may go as much as 4 mile. The tse-tse 1s most active from 6 to 9 a.m. 
and from 4 p.m. to dusk; it does not bite on dark nights, but may be 
quite active on moonlight nights. 


Tabanus (‘‘ Bal’’) haunts the river route from Gobwen, via Mfudu, 
to Serenli, as far as Dakach; north of that, it is scanty and confined to 
permanent water. It becomes abundant during the rains and for 1 
months afterwards, and the numbers soon fall off as the dry season 
advances. 


Hematopota are found, and Lyperosia is met with even in the 
desert, where the number is greatest after rain. 


Trypanosomiasis of camels is known by the following names :— 


Gandhi, when acute. 
Dukan or Salaf, when chronic. 


This shows that camelmen associate Acute Trypanosomiasis of camels 
with tse-tse, which they also call ‘‘ Gandhi.”’ 


But there are two kinds of Trypanosomes in camels in these parts, 
one of the type of T. brucei, and considered to be T. evansi or near it, 
and the other of the type T. pecorum, which has been, perhaps unneces- 
sarily, named T. somalilense. The native could not possibly distinguish 
between the acute Trypanosomiasis caused by T. evansi and the acute 
Trypanosomiasis due to T. somahlense; besides, mixed infections are 
known to occur; in other words, ‘‘ Gindhi’”’ means acute trypanosomiasis 
due to either T. evansi, T. somalilense, or both; Dukan is chronic trypano-— 
somiasis due to T. evansi (and possibly also to T. somalilense). 


We have not enough knowledge of the course of the disease caused 
by T. somalilense in the camel to know whether it is always fatal or not, 
and, if not, how long the small trypanosomes persist in the blood. 


Glossina pallidipes can transmit T. somalilense 17 to 19 days after 
sucking the blood of an infected animal. But other tse-tse flies may also 
be involved, because it is now recognised that, under favorable conditions, 
any known pathogenic trypanosome can develop in any species of tse-tse. 
There is no reason to doubt that T. somalilense may also be transmitted 
directly from camel to camel by Tabanus, Stomoxys, &c., acting as 
mechanical carriers, in the same way as T. evansi Is. 
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T. somalilense is said by Croveri not to be pathogenic for the rabbit. 


The watering of camels in country infested with tse-tse fly or heavily 
infested with Tabanids should be carried out in accordance with the 
recommendat.ons made in Chapter VII., Watering, for such occasions. 


Tse-tse infested country is not camel-country, and camel-camps 
therein should be at least 3-mile from permanent water. Marching at 
night does not protect camels passing through a tse-tse belt if there is 
**a moon.”’ 


Kenya.—Jubaland is dealt with under Italian Somaliland, as the 
worst zone for trypanosomiasis is now under Italian rule. Much of what 
has been said concerning trypanosomiasis of Italian Somaliland is true of 
Kenya. Only a comparatively small portion of Kenya colony, however 
(that to the north of the Lorian and east of Lake Rudolph) is camel- 
country. Camels taken further south speedily succumb. Out of 104 
Sudanese and Arab riding camels used in patrolling the Voi-Taveta Road 
in October and November, 1914, in the Great War, working for 68 days 
in this Tse-tse country, 67 became infected by T. congolense and T. brucei. 
They were treated with Arsenic and Antimony as fast as they were 
diagnosed, and the temperatures of all the camels were taken every few 
days as a routine to anticipate the disease; it was then noticed that fever 
was often present before the trypanosomes were sufficiently numerous in 
the blood to be found on an ordinary microscopical examination. Only 
three died from any cause during the period mentioned, but then they 
were taken to Jubaland, where I lost touch with them. In those days, 
specific treatment for Trypanosomiasis was less effective than: it is now. 


In the Northern Desert, the Tse-tse Glossina longipennis is sometimes 
found in the absence of the undergrowth and humidity usually associated 
with flies of this genus. (Stordy). 


Conco Free State. — Broden found T. congolense in camels from 
Leopoldsville. This, however, is not camel-country, and no one would 
expect these animals to thrive on the Congo. 


SoutH-West Arrica.—Camels with Surra were imported into this 
country, but I understand the affection was stamped out, vigorous measures 
doubtless being enforced in consideration of the stock-owning' interests. 
The camel population was small at the time. 


Under European veterinary management, there need be no fear that 
trypanosomiasis will be carried by camels to endanger the cattle and horses 
of South Africa. 


SPECIFIC TREATMENT FOR CAMEL 
TRYPANOSOMIASIS. 


Many years ago, it was discovered that certain drugs were capable 
of dispersing temporarily the trypanosomes from the blood with great 
promptitude, and, ever since, workers have busied themselves to plan out 
a treatment which would destroy the parasites permanently and cure the 
patient. It is not intended to recapitulate here the dreary course of these 
experiments. When working with camels, experimenters have to subject 
their supposed ‘‘ cures’ to a prolonged period of observation before they 
are justified in definitely pronouncing them cured by the drug-treatment ; 
because the normal course of the chronic form of the disease is characterised 
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by immensely long intervals between the paroxysms of fever in cases 
recovering naturally. This makes the work extremely tedious. They also 
have to show that the camels used for the experiments were originally 
suffering actively from frequent attacks of fever, and were not themselves 
well on the road to spontaneous recovery. 


The drugs first employed were various compounds of Arsenic and of 
Antimony, sometimes alone, sometimes in combination; these drugs, in 
suitable doses, have a specific power of clearing the trypanosomes from the 
circulation ; and it was soon discovered that the difference between (1) the 
amount of ‘‘ saturation ’’ of the camel with these drugs necessary to achieve 
a cure and (2) the amount of ‘‘ saturation ’’ which may have a fatal result 
on the camel, was extremely small. Gradually, by a process of elimination, 
a treatment was worked out which gave a reasonable percentage of cures 
without too many accidents. But, in the case of T. evansi, at any rate, 
treatment with these drugs is long and clumsy and needs conducting with 
great care by an expert to get the best results which can now be achieved. 


The experimenters found that by treating camels over a period of 
several weeks with compounds of Arsenic or of Antimony (or of both) 
they could get cures now and then by various combinations. The author 
got a 62 per cent. result of proved cures in a small number of experimental 
camels by a method called ‘‘ 668’’ treatment, in which the drugs used 
were Soamin, Tartar Emetic, and Arsenious Acid; in the field the results 
of this treatment were variable, viz., from 29 to 75 per cent. Mason 
obtained 9 cures out of 11 camels treated with one dose only of the ex- 
pensive compound known as ‘“ 606.’’ Later, Cross concentrated on the 
‘* Tartar Emetic alone ’’ treatment, and after many years was able to show 
a very fine percentage of cures by a method which has since been improved 
upon by others. Finally, Knowles found that camels suffering from the 
effects of T. soudanense are curable with only one dose of ‘‘ Bayer 205,’’ 
a non-metalliferous compound which had given good results in the treatment 
of other forms of trypanosomiasis, including that of Bactrian camels in 
the Kirghiz Ural Steppes. 


Whatever the methed of treatment, it is essential that, during it, 
the camel should be kept warm at night and be well fed and cared for. 
Treatment of this disease by drugs is, after all, a process of semi-poisoning, 
and makes heavy demands upon the strength of the animal. 


In. the case of Indian Surra, the Antimony treatment worked out 
by Cross and improved upon by Leckie, can give, in the right hands, a 
result not far from 100 per cent. of cures. Knowles, however, working in 
the Sudan, considers its results ‘‘ unsatisfactory and problematical ’’ and 
gets cures with a much simpler treatment. Of course, it is well known 
that the different trypanosomes do not behave alike when acted upon by 
the same drug; it is therefore necessary to give here a number of alterna- 
tive treatments which are proved to give definitely successful results with 
either T. evansi or T. soudanense, so that the reader who is ‘‘ up against ”’ 
trypanosomiasis of camels in any part of the world may find one among 
the treatments mentioned that will suit his purpose, possibly with modifi- 
cation. ‘Che treatments may be classified into two sorts, i.e., Short and 
Long. ; 


THe SHort Treatments. ‘‘ 606.’’—This is an organic compound of 
Arsenic, which has a specific effect on Trypanosomiasis and also on human 
Syphilis. Its chemical name is Arsenobenzol or Salvarsan. Mason, working 
in Egypt with the trypanosomiasis of El Debab, obtained 9 cures out of 
11 camels treated, the drug being given in one dose intravenously injected ; 
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the requisite dosage was 0.0187 grammes of ‘ 606’’ for every Kilogramme 
of body-weight. Smaller doses than this do not cure; and the dose men- 
tioned is almost poisonous, causing temporary blindness in four of the 
cases. ‘The drug is extremely expensive, and if it is resorted to, the 
camel’s actual weight should be ascertained and not guessed at, because 
the margin between the requisite dose and the ineffective dose is so small. 


‘© Bayer 205.’’—This is an organic (non-metalliferous) compound of 
complicated formula. Knowles, working with 'T. soudanense, found that 
a single injection of the drug was a reliable cure, given in 10 per cent. 
aqueous solution, intravenously injected. No inconvenience to the patient 
is caused by the necessary dose, which is tolerated by the camel without 
producing albuminuria. Knowles cured many camels “‘ straight off ’’ with 1 
dose of 10 grammes. He also cured one camel with 2 doses of 8 grammes 
each with one day’s interval, and two camels with 3 doses of 6 grammes 
each with one day intervals. He had no failures to record. The cost of 
‘* Nagonol’”’? (Bayer 205, Veterinary) is rather high. 


This is the most promising treatment for Camel-Trypanosomiasis, 
being very simple. ‘‘ Bayer 205’ has been found less efficacious alone for 
camels with Indian Surra than when combined with Antimony Salts. The. 
best method of combining them has not yet been worked out, but it is 
thought that 5 intravenous injections of both drugs together given every 
second day would be likely to succeed, in suitable dosage. This drug has 
an advantage over the metallic agents, in that, when it fails to cure, the 
trypanosomes acquire no toleration to it. 


THE Lonc TREATMENTS.—The long methods call for the greatest care, 
and unless this is forthcoming the results will not be good. Every camel 
under treatment must be watched throughout to see that no sign of over- 
dosing escapes unnoticed, and it has only been found possible to lay down 
a general schedule of dosage, which the Veterinary attendant will vary 
within certain more or less definite limits, according to his observations 
on the actual patients he is treating. These ‘‘ long treatments ’’ therefore 
necessitate strict supervision by a Veterinary expert. They must be 
fortified also by good camel-management, good feeding, and protection of 
the patients from cold and wet. 


Cross worked out an Arsenical treatment, which, like my own 
‘668°’ treatment, gave a result around 50 per cent. of cures of camels 
with Indian Surra, but taking 4 days’ less time to do it. Later, he 
arrived at much better results by a prolonged course of Jartar Emetic; 
the success of this is so great that it is better, even though it takes twice 
as long to cure, than the Arsenical methods; several Veterinary Surgeons 
report nearly 100 per cent. of cures with it. This, therefore, is the 


*“ Long ’’ treatment recommended for Indian Surra :— 
Ist day ..c-.....050- 50 c.c. of 1 per cent. aqueous solution intravenously. 
3rd day .........05. 100 c.c. do. do. do. do. 
5th and 7th days 150 cc. do. do. do. do. 
9th to 38ist days 
(alternately) ... 175 ce. do. do. do. do. 
‘33rd & 35th days 200 c.c. do. do. do. do. 


The first injection must be made during an interval when Trypano- 
somes appear to be absent from the circulation; the injection of Tartar 
Emetic when trypanosomes are present often causes a camel to faint soon 
after the injection; this may happen, in any case, with the first dose or 
two, and although it is alarming enough, I have never known a camel to 
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die from it. In these faints, the camel’s head should be supported and 
the nostrils kept open; if left alone, the head falls round to one side and 
the nostrils may become obstructed. Recovery from the faint is nearly as 
rapid as its onset. 


The total amount of Tartar Emetic necessary to cure is from 28 to 
30 grammes, but as some camels weigh nearly as much again-as others, a 
good deal of latitude is necessarily left to the practitioner, who need not 
stick to the ‘“‘ letter ’’’ of the above schedule of dosage. If the camel goes 
off his feed during the treatment, he is not dosed again until he has re- 
covered his appetite; if, after an injection, a copious flow of tears is seen, 
an extra day or two of interval is allowed before the next dose is given. 
In these cases, it may sometimes be advisable to make the first following 
dose smaller than the scheduled dose. A _ strict watch should be kept 
on the state of the dung of every camel treated; if the pellets become 
hard and cylindrical with twisted ends, 2lb. of Mag. Sulph. (Epsom salts) 
should be given, and further dosing with Antimony delayed until the 
dung becomes normal again. If colic or diarrhoea occur during the treat- 
ment, a dose or two of Chlorodyne may be given (Cross recommends 
3 ozs.). Emaciated camels could not be treated with success by this method. 


In making the injection, none of the solution must be allowed to 
leak out, for it will cause violent inflammation of the tissues with which . 
it comes into contact. To prevent this, physiological saline solution is 
allowed to flow into the vein before and after the Tartar Emetic, so that 
none of the latter can drop out of the needle during insertion and with- 
drawal. 


Leckie’s experience of the Tartar Emetic treatment prompted him 
to increase the duration of it to 49 days, with the following schedule 
of dosage :— 


USC Gay: cviavosentinn 20 c.c. of 4 per cent. aqueous solution intravenously. 
2nd day .........4.. 20 c.c. of 1 per cent. do. do. do. 
SVG Gay - doxcaseuas 20 c.c. of 1 per cent. do. do. do. 


ternately and in- 


clusively) ......... 50 c.c. of 1 per cent. do. do. do. 
llth to 15th days 40. 100 c.c. do. do. do. do. 
17th to 85th days 40. 150 c.c. do. do. do. do. 
87th to 41st days 40. 175 c.c. do. do. do. do. 
48rd to 49th days 40. 200 c.c. do. do. do. do. 


Leckie found that between the 17th and 35th days, the signs of 
Antimony poisoning (constipation, colic, diarrhea, &c.) might be expected, 
and so they were met by stopping the treatment until the camel recovered 
from these symptoms, and when resuming, starting again with a smaller 
dose than the one ‘‘ due’”’ per schedule, say, 50 c.c. only; the interval 
required for this recovery was generally found to be from 8 to 14 days. 
Leckie obtained 95 per cent. of cures by this method, but, of course, it is 
prolonged and clumsy. 


Later, Leckie found that Sodium Antimony Tartrate was borne better 
than Tartar Emetic by the patient; thus, it became possible to treat even 
emaciated camels with success, and, above all, the comparative toleration 
for the Sodium salt allows of quicker ‘‘ saturation ’’ of the animal’s system 
by the drug, thus reducing the duration of the treatment. Leckie found 
that about 34 grammes of Sodium Antimony Tartrate (on an average} 
were necessary to effect a cure, the amounts used varying from 28 to 
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434 grammes. The dose used by Leckie was 200 c.c. of a 1 per cent. 
solution given every third day until 30 grammes or more of the Sodium 
salt had been given. This reduces the original ‘‘ Tartar emetic ’’ schedule 
to 4 or 5 weeks duration, a saving of 2 or 3 weeks. When adverse symp- 
toms developed, due to the drug, further dosage was postponed until 
they had disappeared, and the first following dose would be dropped to 
150 or even 100 c.c., according to judgment. Leckie got a 94 per cent. 
result in cures, and this treatment is probably the best of the Long methods 
in Indian Surra. The dosages given above may prove to be too large 
for the smaller types of camels; this seems to have been the case with 
some Somali camels treated at Aden, in which, however, 100 per cent. of 
cures were ultimately obtained. 


The salts of Arsenic have not given results comparable to those of 
Antimony so far as Indian Camel Surra is concerned, but it is always 
possible that these results may be reversed in the case of some forms 
of camel-trypanosomiasis. It therefore becomes necessary to detail some 
Arsenical treatment which has proved capable under the best conditions 
of yielding a majority of cures, although no one can claim any method 
that exceeds 65 per cent. of cures. Cross obtained fair results with both 
of the following schedules, which are an improvement on my own treat- 
ment worked out in 1912/13, which they superseded :— 


Ist day. 100 c.c. of 5 per cent. solution of Soamin subcutaneously injected. 

3rd day. 0.6 grammes Arsenious Acid intravenously for every 1000lb. 
body-weight. 

5th day. As on Ist day. 

7th day. 0.8 grammes Arsenic intravenously per,.000lb. body-weight. 

9th day. As on Ist day. 

llth day. As on 7th day. 

13th day. As on Ist day. 

lith day. 1 gramme Arsenic intravenously per 1000lb. body-weight. 

17th day. As on Ist day. 

19th day. 1.2 grammes Arsenic intravenously per 1000lb. body-weight. 


For this treatment, as also for the next, the Arsenic is dissolved by 
mixing it with an equal weight of Sodium bicarbonate, and boiling it in 


100 parts distilled water. 
grammes, the amount of solution necessary will be 60 c.c. 


Thus, if the dose of Arsenious Acid be 0.6 
The other 


method was as follows :— 


Ist day. 0.6 grammes Arsenic intravenously injected per 1000lb. body-weight. 
3rd day. 0.6 ~~ do. do. do. Oo do. 
oth day. 0.8 ~~ do. do. do. do do. 
7th day. 0.8 = do. do. do. do do. 
9th day. 0.9 ~~ do. do. do. do do. 
llth day. 0.9 ~~ do. do. do do do. 
13th day. 1.0 gramme do. do do do. 
15th day. 1.0 ~ do. do. do do do. 
17th day. 1.2 grammes do. do do do. 
19th day. 1.5 ~— dao. do. do do do. 


In Cross’s book, ‘‘ The Camel,’’ pages 92 and 93, the doses of 
Arsenic are incorrectly stated, obviously owing to a clerical error that has 
been overlooked. 


lt may be mentioned here that one of the first signs in the camel 
of intoleration of Arsenic in the treatment of Trypanosomiasis is that 
the dung-pellets become hard, dry, cylindrical, and with twisted ends ; 
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if, after this symptom has been developed, the Arsenical treatment is 
carried on as before, the camel becomes unsteady, rising and sitting with 
difficulty, has a staggering gait and a tetanised condition of the hindlegs; 
and then a complete stoppage of the bowels develops due to impaction 
paralysis of the abomasum (fourth stomach). By the early administra- 
tion of 2lb. Epsom salts, this train of symptoms can be avoided; some- 
times, after the bowels have been opened by the salts, the dung again 
becomes hard, in which case 1 or 14 lbs. Epsom salts may be again given. 
The camel should receive little food until the purge has acted, but if 
he will not drink water, several gallons may be poured down his throat 
with advantage. If these cases are not treated early, they end fatally. 


A camel that has been cured of Trypanosomiasis by Arsenic or 
Antimony is not immune, but treatment by ‘‘ Bayer 205’’ gives immunity 
for a considerable period. 


In all treatments, the best chance is given when the animal is a 
recent sufferer from the disease; in old-standing cases, it is thought that 
Trypanosomes may exist in the cerebro-spinal fluid, where they are less 
accessible to the effects of such drugs as Bayer 205, Arsenic, and Anti- 
mony. ‘Ihe general opinion among scientists seems to be that the drugs 
do not themselves destroy all the parasites, but that, by reducing their 
number, they allow the natural defences of the body a chance to cope 
with the infection. 


C'urasson appears to have cured camels with both of the following 
two treatments, although, strictly speaking, the camels were not kept long 
enough under observation after treatment to prove the cures :— 


(1). Four subcutaneous injections of Atoxyl were given at 5 day 
intervals, the dose being 5 grammes. On every day of every 
interval, Picric Acid was given in balls made up of Gum 
arabic and meal, with 50 centigrams of Extract of Opium. 
The Picric Acid was given in doses. gradually increasing from 
2 to 12 grammes. 


(2). Tartar Emetic was finely powdered and held in suspension in 

oil (9 parts) and Camphor (1 part), and sterilised by repeated 
heating. It was injected intramuscularly, the dose being 
1.5 grammes. Treatment was exactly as in (1), except that 
Tartar Emetic was substituted for the Atoxyl. 


The Picric Acid was found to colour the urine and mucous mem- 
branes, but caused no diarrhea . 


Fernandez treated three camels for Surra with Formalin, intraven- 
ously injected; 20 c.c. were given 13 times on alternate days; thence, at 
three days’ intervals until the total treatment had lasted 14 months. On 
the days when no Formalin was given, 2 drams. Liquor Arsenicalis were 
given in a draught. These camels appeared healthy three months later, 
but, in the experience of those who have experimented on treatment of 
Trypanosomiasis in camels, this is not long enough to prove that the 
animals were cured. I never published results myself ae I had had 
my camel! under observation for a continuous period of 6 months at the 
very least. 


The Formol-Gel reaction (see p. 239) is not obtained 39 to 50 days 
after successful treatmert. (Knowles). 
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CHAPTER 24. 


GENERAL MICROBIAL AND PARASITIC DISEASES. 


In this chapter, the Diseases to be described are the following, but 
Nos. 11 and 12 are probably not diseases of camels; No. 3 has never 
been reported in the one-humped camel; and No. 6 is of academic in- 
terest only. 
Camel-pox, Variola of the Camel. 
Rabies, Hydrophobia. 
Theileria. 
Tuberculosis, Consumption. 
Pseudo-Actinomycosis or Siteptothricosis: 
Streptococcal Granuloma. 
Sarcosporidiosis, Sarcocystosis. 
Tetanus, Lock-jaw. 
Anthrax. 
Hemorrhagic Septicemia. 
Rinderpest, Cattle-plague. 
Foot and Mouth Disease. 
Filariasis. 
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(1) CAMEL-POX, VARIOLA OF THE CAMEL. 


Vernacular names : Thaddi, chechak, mata (India); djidri (Algeria) ; 
afrur (Somali). 


Camel-pox seems to occur in al] camel-countries in the northern 
Hemisphere. It is a very contagious disease, but, fortunately, as a 
rule, a mild one. It chiefly affects young camels in the first two years 
of life, and, in the Punjab, the majority of camels pass through an 
attack at an early age, thereafter acquiring some immunity. It is not 
known whether this immunity is life-long; I have known several out- 
breaks amongst adult camels involving from 20 to 25 per cent. of those 
exposed to the contagion. The disease has a similarity to the Variola 
group of diseases of other animals in the nature and course of the lesions, 
and in being highly contagious and easily inoculated. JI have never 
been able to trace any connection whatever between the occurrence of 
outbreaks of camel-pox and those of sheep-pox, or of small-pox in man. 
There is good reason, clinically, to suspect that the virus of camel-pox 
can live a considerable time outside the body of its host, and that inter- 
mediary bearers, such as camel-attendants, grazing grounds, and camp- 
ing grounds play an important part in spreading it, the actual presence 
of a diseased animal among the healthy being unnecessary to start an 
outbreak in a healthy herd. A young camel with camel-pox affecting 
the lips was fed with a young (equine) foal from the same feeding-mat 
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for 4 days without affecting the foal. It is stated that the Arabs inoculate 
their children with camel-pox as a preventive against small-pox; I have 
not known this practice in India, and know nothing concerning its efficacy. 
Camel-pox sometimes affects men, but only as a very mild complaint. 


‘here is good reason for thinking that Camel-pox has been mis- 
taken in several parts of the world for Foot and Mouth Disease in the 
camel. 


One of the chief practical considerations for Veterinarians dealing 
with Camel-pox is that there is a great increase in the severity of the 
outbreaks in the Rains, particularly in India. Although Camel-pox may 
cccur at anv season of the year in young camels, the disease is seldom 
fatal in them excepting in the Rains, when it, and its complications, 
have been known to destroy as many as 40 per cent. of the calves in a 
herd. In adults, sporadic or single cases may occur at any season, and 
also outbreaks affecting about 4 or 5 per cent. of those exposed to the 
contagion, but, in the monsoon season of India, the percentage of adult 
camels which take the disease in an outbreak is frequently 20 to 25 per 
cent. of the whole herd. It seems that the virus undergoes an increase 
in virulence in the hot rainy season, probably in some cases_ breaking 
down the immnnity of adults acquired by recovery after an attack of the 
disease in calf-hood. 


Under ordinary circumstances and in dry weather, the virus of the 
disease in young camels seems to have but little virulence towards adults. 
Cow-camels suckling diseased calves are seldom affected. On one occasion, 
T fed a 6-months-old camel throughout the course of an attack of camel- 
pox (with lip-lesions) from the same feeding-mat with four adult males, 
and none of the latter became infected. 


Perwd of Incubation.—Seems to be from 3 to 7 days, according to 
camelmen experienced in inoculation. 


Symptoms.—The most common seats of the lesions on the skin are 
the upper and lower lips and behind the lower lip. In many cases, in- 
deed the majority, the lesions are confined to the lips. These are the 
benign cases which almost invariably recover. The first sign is a grev 
dry cracked appearance of the epidermis (external layer of the skin) of 
the lips, followed in a few days by swelling of the lips. The lips itch, 
and the camel tries to rub them against other camels or trees. Firm 
pimples (papules) appear on the swollen surface, and are in a few days 
transformed into blisters (vesicles), These in turn either get ruptured 
by the camel rubbing them against things to allay the itching, causing 
the lip to be moist with a clear watery discharge, or become pustules. 
The pustules dry up and form brownish crusts, which, after a time, drop 
off, leaving circular hairless patches, over which the hair soon grows 
again. 


From the first sign of the disease to the disappearance of the 
‘‘ crusts’? about 3 weeks elapse, but, in the benign cases we are now 
considering, the camel is often but little affected in general health dur- 
ing this time beyond about 4 to 1 degree Fahr. of fever during the few 
days when the lips are swollen up. The submaxillary glands are gener- 
ally enlarged and somewhat painful during the attack. 


From the very situation of the lesions, the vesicular and pustular 
stages are often not well marked in Camel-pox affecting only the lips, 


262 


owing to the camel rubbing the parts to allay irritation. The crust stage 
is much more conspicuous. 


Sometimes, owing to the wounding of the tender inflamed lips by 
the attempts of the camel to graze, the swelling of the lips may become 
enormous. 


In the more serious cases of Camel-pox, the lesions appear on the 
skin of other parts of the body; particularly the face, upper eyelid, 
head, throat, neck, flanks, sheath, perineum, udder, hindlegs, and feet. 
In the cases where the face and head are much involved, there may be 
great swelling and Oedema of the skin of the former, whilst if the 
conjunctiva becomes seriously involved in the inflammation, the eye itself 
may be destroyed. When the lesions are behind the head, the irritation 
they set up causes the camel to gnaw at the parts. If he cannot reach 
them, the pustular stage may be fairly well marked. The superficial 
lymph-glands draining the diseased areas of skin become enlarged and 
tender; this is most obvious in the submaxillary, prescapular, and super- 
ficial inguinal groups. The feet swell enormously if there are many 
lesions on them. 


Sometimes the mucous membrane of the lips, mouth, vulva or vagina 
show lesions. 


When there are many lesions all over the body, there may be 
fever and loss of appetite. 


‘ 


For some time after recovery the camel is ‘‘ pock-marked,’’ causing 
it to appear from a distance as though it had ringworm. The skin, after 
the disappearance of the actual ‘‘ pocks,’’ frequently remains rough, scurfy, 
and thickened for some time. This, when the lower lip is affected, gives 
it a peculiar contracted appearance. 

The more serious cases of Camel-pox leading to prolonged illness 
and sometimes death are nearly always complicated; the invasion first 
of the lesions and then of the body by pyogenic organisms (staphylococci 
and streptococci) is the most common of these, and is generally found 
to occur when the animal has taken Camel-pox in the hot rainy season. 
The crusts become underrun with pus, and the fever and general distur- 
bance is prolonged beyond the ordinary course of the disease (which is 
normally three weeks). Sometimes a pustular eruption occurs all over 
the body. The camel, if it recovers, subsequently shows a_ thickened 
skin, sometimes resembling mange, sometimes with ‘‘ pin-head ’”’ nodules, 
but generally without itching; this condition may not disappear for some 
months. ‘lhe emaciation attendant upon the suppurative skin-infection 
is sometimes accompanied by severe diarrhea, and may end fatally. 


In some cases the pus organisms, breaking down the first line of 
the defences of the body, pass beyond the skin lesions and invade the 
Lymphatic glands; and in time they may find their way into and multiply 
in the circulating blood, a condition known as Pyezmia, in which the 
organisms are distributed all over the body, particularly throughout the 
lungs. 


As the lesions of Camel-pox are most commonly situated about the 
head, so the lvmph-glands which become invaded by the pus organisms 
are generally either the submaxillary or the pharyngeal. For this reason 
the name given to this complication in the Punjab is “ Gal Sujh,’’ or 
swelling of the throat, and is applicable to many distinct diseases. The 
symptoms of this form of Gal Sujh are continuous fever, rapid loss of 
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fiesh, hoarseness of voice, and swellings of the lymph-glands mentioned. 
This may go on to abscesses in the muscles of the neck, diarrhea, or 
pneumonia. ‘The abscesses in the glands and muscles are small, discrete, 
and close together, showing no tendency to join together to form one 
large abscess in any locality. The disease is very fatal, but may con- 
tinue for several months before death. Staphylococci are the pyogenic 
organisms chiefly involved in ‘‘ Gal Sujh.’’ 


Diagnosis. — The only diseases likely to be mistaken for it are 
Mange and Contagicus Necrosis of the skin. 


‘The former might be mistaken for the condition of the skin left 
in camels recently recovered from Camel-pox; but, in Camel-pox, either 
definite lesions, such as papules, vesicles, pustules, &c., may be present, 
with itching, or merely the scurfy thickening without itching. In mange 
there is always itching. When in doubt, examine the skin for the Acarus 


of Mange. in Camel-pox, the head and lips are by far we most common 
seats of the lesions. 


Contagious Necrosis is distinguishable easily by the dry hard central 
mass of dead tissue in its lesions, which are comparatively large and 
scanty. 


Prognosis.—Recovery nearly always takes place in the dry seasons. 
Complications are liable to occur in the rainy season, particularly the 
monsoon in India; the suppurative skin-disease occurring as a complica- 
tion often gets well if treated early and if there is some choice of food 
availabie fcr the patient. ‘‘ Gal Sujh’”’ is always fatal if the lungs are 
already involved before treatment; when the invasion is still confined to 
the glands, there is a fair chance of recovery in time if proper treat- 
ment is maintained. 


7'reatment.—When the disease breaks out in a breeding-herd among 
the calves and yearlings in the dry season, I do not advise segregation of 
the sick, because the sooner the other calves take it and get over it, the 
better. But when adults are affected at any season or when calves are 
affected in or just before the rainy season, prompt segregation of the sick 
should be carried out at once, and the camelmen looking after the sick 
should have nothing to do with the healthy camels (the camelman’s hands 
are probably common carriers of the disease, because the lps are the 
parts he usually handles). Ropes, buckets, feeding-cloths, and other gear 
used for sick animals must be well disinfected before they are used for 
the healthy ones. If the grazing is fresh and good, with plenty of green 
succulent shoots and without a great proportion of thorny trees, the 
patients may go out to graze. If the grazing is poor, consisting of bushes 
with few leaves already well browsed over, or of thorny plants, the 
camels should, if possible, be fed in sick lines, to prevent injury to the 
tender and swollen lips. 


In the case of calves in the rainy season, segregation must, of 
course, be with their dams, whether the latter are affected or not. "The 
segregation should continue until ajl crusts have disappeared, and the 
parts which were affected should be well washed with soap and water 


containing a disinfectant, before the camel is returned to the healthy 
herd again. 


In many cases recovery takes place without medical treatment, but 
there is an advantage in the application of disinfectants, because thev 
limit the spread of the disease. When the lips are very tender and 
swollen, it is necessary to feed the cumel, no matter how good the graz- 
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ing may be, until the swelling has gone. In some cases,”maggots may 
have to be picked out of holes in the lips before any dressing is applied. 


The best application is Boracic Ointment made out of Vaseline in 
the proportion of 1 in 6, which is soothing, pictective, and antise tic, 
and stays on. ‘The parts may be washed with carbolic soap and water 
before applying the ointment. Lesions of the mucous membrane require 
no treatment, excepting when the eye is affected, when Boric Lotion 
should be used. 


When fever is pronounced or continued, the camel may require 
hand-feeding, the ‘administration of stimulants (Rum, Strychnine, Am- 
monium Carbonate), or, if there is any constipation, small doses (4 oz.) 
of Epsom Salts until the bowels are relaxed. 


If the crusts become underrun with pus, they require removal, and 
the ulcers underneath should be dressed with 5 per cent. carbolic acid 
or other antiseptic. A pustular eruption all over the body following 
Camel-pox must be treated by opening the pustules and dressing with 


5 per cent. carbolic acid. 


In Gal Sujh, or threatened Pyzemia, abscesses should be fomented 
until they ‘‘ poimt’”’ properly, when they may be lanced; if lanced too 
soon, the swelling will be found to consist of numerous small discrete 
abscesses, which cannot be properly evacuated. ‘The cow suckling the 
voung camel should be grazed under the best conditions, and the latter 
encouraged to eat green fodder, if available. Internal remedies are of 
little use, but sometimes the youngster may be given a vermifuge against 
tapeworms (which see), which may be very numerous in the bowel, and 
militate against recovery. If the lungs are already infected in Pyzemia, 
it is useless to treat the case which may be destroyed. 


I[noculation.—A crude inoculation is practised by camelmen in the 
South-East Punjab and in Rajputana, the object being to get the young 
camels over the disease before the onset of the monsoon rains, thereby 
ensuring a mild attack. A ‘‘crust’”’ is taken from a case of Camel-pox 
and kept in a dry place until required. The. inoculations are carried out 
in May or early in June. The ‘“crust’”’ is broken up and mixed with 
a little milk; the lip of the young camel is pricked several times with 
a needle, and the milk with the virus in it is rubbed in. The period of 
incubation is about 4 days. Only one or two calves in a herd need be 
inoculated, as the disease soon spreads to the remainder. The operation 
should be done when good grazing is available, i.e., before it has dried 
up too much. 


The practice is a good one. The calves are about 4 months old 
when inoculated, or, in some cases, 16 months. 


(2). RABIES. 


This disease is transmitted to camels by the bites of rabid (mad) 
dogs, jackals, wolves, or hyenas. The symptoms in the camel may develop 
from a few days to two months after being bitten by a rabid animal. 
On the Seistan Boundary Expedition in 1905, 48 camels are stated to 
have died of Rabies from the bites of mad wolves. Australia is free 
from Rabies; India is the worst infected camel-country. 


Symptoms.—The most constant symptom at first is extreme nervous- 
ness (‘‘ Hyperzsthesia’’), which is shown by the unusual interest and 
alertness aroused by what is going on around him, and the camel goes 
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off his feed. There is some abnormal aggressiveness on the approach of 
man, but, as a rule, there is no great desire to chase or attack people. 
The eyes have a queer glassy look; the nose is carried high, and some 
saliva may dribble from the mouth. Symptoms of Paralysis appear early 
in the camel; there may be a staggering, uncertain gait, difficulty in ris-, 
ing, vertigo, ‘and paralysis of the tongue. In Seistan the camels showed 
a tendency to bite and mutilate their own bodies. I have also noticed 
tenesmus (straining) in a rabid camel. The animal dies in about a week. 


Treatment.—When Rabies is diagnosed, destroy the camel at once 
and burn the carcase. <A rabid camel is a great danger to man and 
beast. 


Any camel which has been bitten by a rabid animal, but which 
has not yet shown symptoms, must be kept under observation for two 
months at least after the date of the bite. The great danger to man 
in handling a rabid camel (and it is probable that the saliva is infective 
several days before the symptoms are shown) is apparent when one con- 
siders the habits of the animal, and the frequency with which saliva is 
being ejected when he is being handled. Moreover, should he attack 
his attendant, there is not much chance of the latter escaping infection, 
owing to the formidable tushes. For this reason, the camel under obser- 
vation is better kept at rest (so that not much handling is necessary), 
and it is advantageous, though not essential, to isolate him during the 
period. In Formosa, in 1916, a keeper died from Hydrophobia resulting 
from the bite of a camel not then known to be rabid. 


Rabies may be confused with :— 


(1). The natural nervousness shown by camels recently bitten by 
wild animals or snakes. 


(2). Stomach staggers or mad_ staggers, in which, however, the 
movements cf the animal are obviously unconscious and = pur- 
poseless. 


(3). Excessive musth, in which, however, there is a tendency to 
attack other camels and men and an absence of Paralysis. 


(4). Trypanosomiasis, when brain symptoms are present in thit 
disease, in which case the movements of the animal are clea‘ly 
without purpose, whilst there is no aggressiveness. ‘here 
may, however, be paralysis. An examination of the blood 
removes all doubt, but it should be taken from the tail to 
prevent risk from rabid saliva. 


(3). THEILERIA. 


Yakinoff found 7heileria camelensis, n.sp., in Bactrian camels of 


Russian Turkestan. Nothing of the kind has yet been reported in the 
one-humped species. 


(4). TUBERCULOSIS (CONSUMPTION). 


Tuberculosis is seldom met with in camels outside Egypt and 
Algeria; the open-air life which camels lead renders it difficult for them 
to become infected by the Tubercle bacillus. In Egypt it is not the 
camel of the nomad Bedouin which is liable to infection, but that of the 
fellah (agriculturalist), and, as Mason has pointed out, the reason is that 
the fellah keeps his camels in close association with his cattle, and some- 
times indoors. The Tubercle Bacillus found in infected camels by Mason 
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proved to he of the bovine type, as might be expected. Isolated cases 
have been met with by various observers in India and the Sudan; but, 
in Cairo, the disease is a fairly cominon one, affecting chiefly old camels, 
the percentage affected being somewhere about 4 per cent. of camels 
slaughtered at Cairo Abattoir (the percentage of tuberculous animals in 
the whole camel-population of Cairo is, of course, much less than this). 


Symptoms.—The usual symptoms are increasing weakness and Icss 
of flesh, until, ultimately, the animal becomes a living skeleton. The 
appetite becomes capricious, particularly on the grazing ground. Frem 
the first obvious signs of sickness, a camel in work will last a few months 
before it succumhs. ‘The temperature is irregular. Symytoms ypoirting to 
Inng-trouble are not marked, but dyspnoea may develop towards the end. 
Where gross infection of the kidneys has develoyed, there may be Hema-. 
turia (Cross). A case is on record where a tuber-vlous cow-carrel aborted, 
and the fotus was found to be tuberculous. The palpable lymph-glands 
are sometimes enlarged and hard. 


Diagnosis. — The affected camel is nearly always an old ore. The 
tuberculin test may be employed, but, in this case, not only must the 
tester know the variations in temperature which are rormal to the camel, 
but also, during the test, the microscope must be used against coincident 
trypanosomiasis. 


The disease most likely to be mistaken for it is Pseudo-Actinomy- 
cosis, but, from the camel-doctor’s standpoint, distinction between these 
two diseases is not important. 


‘Treatment.—Most cases are beyond treatment when diagnosed. Re- 
actors may be worked, fed, and watered in isolation. 


Distribution of lesions and post-mortem appearances :— 


Tuberculosis in camels is a lung-disease, all reported cases being 
affected in the lungs, bronchial, and mediastinal glands. In 
these organs the lesions occur as hard white nodules, some- 
times forming spherical masses. The Pleura is sometimes 
affected also, and shows the same sort of grape-like masses 
on the parietal and diaphragmatic pleura that are associated 
with cattle tuberculosis. ‘There is a strong tendency in the 
camel’s lung for the reaction of the tissues against tuberculosis 
to form fibrous tissue in solid white masses. There may be 
ulcerations in the Trachea. It is often found that one lung 
is so full of lesions as to be functionless. 


Tuberculous pericarditis and peritonitis sometimes develop. The 
liver, spleen, and kidneys may be affected. 


Generalised Tuberculosis (estimated by Mason to comprise about 
7 per cent. of the cases) causes numerous lesions in the prin- 
cipal organs and lymph-glands all over the body. 

Caseating material in Camel-Tuberculosis is usually dirty white 
in colour, 

The muscular tissue of the carcase is flabby and odematous. 


(5). PSEUDO-TUBERCULOSIS OR STREPTOTHRICOSIS. 


This disease, according to Mason, who described it, is not uncommon 
in Egypt and the Sudan. The symptoms are wasting and a gradual loss 
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of strength, and it is one of the chronic lung-diseases of the camel which 
are all incurable, and often impossible to diagnose during life. 


‘he cause is a Streptothrix, and the disease can be transmitted by 
inoculation. The desions, on postmortem examination, are as follows :— 


Lungs.—Solid irregular masses of a greyish colour and up to the 
size of a broad bean, are found in these organs, often sur- 
rounded by a hemorrhagic zone. There may be innumerable 
semi-translucent, spherical nodules like young miliary tubercles. 


Lymph-glands.—The bronchial, prescapular and lumbar glands have 
yellow-grey nodules, sometimes caseating. 


Kidneys.—Yellowish-grey firm areas. 


Liver.—A few nodules similar to those of the lymph-glands. 
Scrapings from these lesions show the Streptothrix fungus. 


e 


(6). STREPTOCOCCAL GRANULOMA. 


This was reported by Cleland, but is of academic interest only. It 
is a fibrosing pneumonia due to streptococci and very chronic; the reaction 
of the tissues was of the Granuloma type. It was seen in Western 
Australia. 


(7). SARCOSPORIDIOSIS. SARCOCYSTS OF THE CAMEL. 


This condition has been studied and described by Mason in Egypt, 
and his original illustrated article is in the Journal of Comparative 
Pathology, vol. 23, p. 1€8, of which the following is a brief survey :— 


‘The parasites belong to the Class Sporozoa and are found to affect 
nearly ail the old and emaciated camels slaughtered at the 
Cairo Abbatoir. The Sarcocysts are found in the red muscular 
tissues In various parts of the body. The mature cysts average 
about 3 m.m. long, but may reach 12 m.m., especially in the 
Oesophigus. They look like fine white lines, and may easily 
be mistaken for extra thick strands of connective tissue. 


The cysts develop, reach maturity and burst, setting free spores 
which are carried into the blood-stream and develop into 
daughter-cvsts wherever they have become arrested in red 
muscle. When a muscle, such as the heart, becomes crammed 
with cysts, degeneration of its fibres results. In this way, 
Mason says, emaciation, heart dilatation, &c., may be set up. 
The areas of degeneration in heart-muscle may appear like 
small white oval bodies resembling small abscesses from 1.5 
to 3 m.m. long, and from 1 to 2 m.m. in width. 


Irom the camel-owner’s standpoint, and in the present state of our 
knowledge, the disease can only be regarded as one of manv 
parasitic infections which, when extensive, may help to cause 
weakness and emaciation in old camels; and diagnosis is 


difficult during life. 
The parasite is found in India, Egypt and the Sudan. 
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(8). TETANUS. LOCK-JAW. 


This is a wound infection by the Tetanus Bacillus, which, in the 
tissues, manufactures poisons which produce the symptoms. In the Nile 
campaign, 1884/5, many camels died from Tetanus caused by infected sore 
backs. Several cases of Tetanus in camels have come under my notice; 
in one case, no wound could be traced and the channel of infection was 


unknown. 


Tetanus is often fatal in camels, but by no means hopeless where 
facilities to treat the cases are available. 


Fortunately, it is not common under modein Eurorean supervision, 
and camels have a much stronger resistance against it than horses. Oniy 
a very few cases of ‘Tetanus in the camel were seen in the Gieat War. 


Symptoms.—The camel becomes nervous and easily alarmed. He 
moves stifHy, and the neck is rigid, with the nose elevated. The mouth 
is often firmly closed, and then it is impossible tor the camel to teed; 
if this ‘‘trismus’’ does not relax, the camel may die of starvation in. 
about 12 days. The legs may or may not be stiff; the camel may be abie 
to sit straight in the normal position; if, however, he gets down on his 
side, he cannot get up again without assistance. ‘Lhe skin has a tight 
appearance. The haw of the eye is prominent and the eyes sunke:i. 
Sometimes, ‘Tetanus affects one side more than the cther, and that causes 
the neck to bend in the middle towards one side. 


Duration.—As in the horse, acute cases die and sub-acute ones often 
recover. Recovered cases are on the sick-lhst for avout three weeks, aud 
require considerable time for convalescence owing to semi-starvation. 


Z'reatment.—Very acute cases, or those where the camel cannot sit, 
may be slaughtered. ‘The others should be isolated, and the attendants 
on a case of Tetanus should handle the patient quietly and gently. The 
wound, if any, should be treated and regularly dressed. If the jaws are 
too tightly clenched for the camel to be able to eat, he must be kept alive 
on milk, oatmeal gruel and iinseed gruel, carefully given; and a paste 
made of flour, ghee and gur may be worked into his mouth from the side. 


Rabaghati had some success with the Mag. Sulph. treatment. The 
Epsom salts were dissolved in water and injected intravenously at a tem- 
perature of 100 degrees Fahr. The dosage was :— 


Ist day.—l% ozs. Epsom Salts in 1 pint water. 


2nd day.— = do. do. do. 
38rd day.— ~~ do. do. do. 
5th day.—2_ ozs. do. do. 
7th day.— ~~ do. do. do. 
9th day.— do. do. do. 
llth day.— dv. do. do. 


(9). ANTHRAX. 


Anthrax is a disease which affects cattle, horses, camels, and other 
animals, and is communicable from them to man. It is caused by the 
Anthrax Bacillus. 

In animals, the disease is characterised by its rapid course, and 


Anthrax may be suspected when deaths occur suddenly in animals which, 
a short time before, may have appeared to be in good health. Among 
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camels, however, there are many other causes of sudden unexpected death 
as well as Anthrax. 


Nomenclature.—Mohri, Sujhan, Sut, Garhi (India). 
Kud (Somaliland). 


These names are used for all cases of sudden unexplained death in 
camels, and also for fatal cases of acute illness vith swellings about the 
throat and neck. 


Occurrence.—The disease has been seen in camels in the Punjab, 
Somaliland, Egypt, and Syria. The Bacillus is probably ingested with the 
food or water, in most cases; but Morris (in Louisiana) has proved that 
direct transmission of the disease from one animal to another through the 
agency of biting flies of the genus Tabanus is rossible. It may be that 
the punctures caused by Bots in the pharynx of the camel may sometimes 
be the seats of inoculation with the Bacillus. 


Sym ptoms.—The camel may be found dead, unexpectedly. This, in 
itself, is not very strong evidence of Anthrax, because a far more common 
cause of sudden death in the camel is Trypanosomiasis; plant poisoning 
and snake-bite can also kill quickly. 


When seen alive, the camel has a sudden acute fever, with trembling 
and laboured respirations; sometimes, enormous swellings develop at the 
throat, the base of the neck or the groin; tympany, and colicky pains 
precede death, which is rarely delayed longer than 12 hours from the first 
symptoms. ‘There may be cases which recover, but they will probably 
show no diagnostic symptoms. 


Diagnosis. — If a camel dies suddenly without obvious cause, its 
blood should be examined for Trypanosomes; and, if none are found, and 
both plant-poisoning and snake-bite can be eliminated, a smear of blood 
should be taken and sent for examination to the nearest Veterinary Sur- 
geon, The carcase should be protected from wild animals and dogs by 
building over it a thick ‘ zariba,’’ until the report arrives. The smear 
may be made as described in the first paragraph of ‘‘ Staining for Try- 
panosomes ”’ (see p. 225), and from the tip of the ear. It should be 
‘“fixed ’’ by heat, that is, by passing it three times through a flame, film 
uppermost. 


An Anthrax carcase should never be opened or unnecessarily cut, 
hecause exposure to the air enbales the Bacillus to form resistant ‘‘spores,’ 
which infect the ground about the carcase wherever the blood is spilled. 


As Anthrax is communicable to man, the individual who takes the 
smear must use reasonable precautions against inoculation. If the Bacilli 
come into contact with a wound, say, in the hand, they mav set up 
‘‘ Malignant Pustule’’ or local Anthrax, which, unless promptly dealt 
with, will be fatal. 


As a rule, before the death of an animal from Anthrax, the Bacilli 
have found their way into the blood-stream; in pigs, however, the ten- 
sion of the swellings about the neck may suffocate the animal before the 
bacilli have had time to reach the circulating blood, and there is reason 
to think that this may sometimes happen also in camels ; in such cases, 
the result of an examination of the blood taken from the ear would be 
negative. 


If the carcase of a camel dead of Anthrax has been opened in 
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error, there will generally be seen a great enlargement of the spleen up 
to 5 times the normal size, with liquefaction of its substance, and an in- 
tense inflammation of the bowels. Any of the men who have taken part 
in skinning or cutting up the arimal should wash and disinfect their 
hands, arms, legs, and feet, and report for advice to a medical man. 


I know no method of distinguishing Anthrax in the live animal 
frem the Anthrax-like diseases, of which a description follows this article. 


Treatment.—If a live camel is suspected of Anthrax, he should be 
isolated and well nursed (see p. 151). In the fly season, he should be 


separated from healthy animals as far as half a mile. His dung should 
be burned. 


1f there are several cases, the water-supply and the grain should 
be changed unless or until exonerated. 


‘The carcases of camels dead of Anthrax may be disposed of in 
either of the following ways :— 


(1). A strong ‘‘ Zariba ’’’ may be built up around and over it to pro- 
tect it from wild carnivorous animals and vultures (which 
might spread the infection far and wide) until it has putre- 
fied. Putrefaction destroys the Anthrax bacilli in camel-lati- 
tudes within 48 hours. 


(2). lt can be burned, together with any dung passed by the animal. 
(See p. 247). 


In any case, the carcase must not be cut up for the reasons given 
above. 


A Veterinary Surgeon will use his own discretion as to the advis- 
ability of protecting the remaining camels by serum inoculation. 


(10) HAEMORRHAGIC SEPTICEMIA & SIMILAR DISEASES. 


‘The mystery that has until recently surrounded the occurrence of 
certain Anthrax-like diseases in the camel, which, however, proved 
not to be Anthrax, is now well on the way to solution. 


Gaiger (Jnl. of Trop. Vet. Science, Vol. 4, p. 508) found camels 
very resistant to inoculation with the bacterium of Bovine Hemorrhagic 
Septicewmia, although, in one case, he obtained the organism in culture 
from the internal organs of a camel which had been inoculated 31 days 
previously without having shown either a general or a local reaction. 
The bacterium from this camel was much attenuated in virulence. Cross 
states in his book that camels are not susceptible to Hemorrhagic Sep- 
ticeemna,. 


The probability is that ‘‘ H. 8.”’ of the camel is not identical with 
that of the ox. | 


I first met with the condition as a complication to Surra, Two 
camels in a weak state from Surra (in India) were taken ill and died, 
with, in one case, Acute Pleurisv, and, in the other, Pleurisy, Pericardi- 
tis, and Peritonitis; in the exudates from these serous membranes, I found 
a bi-polar staining organism of the ‘‘ Fowl-cholera ’’ type, in almost pure 
culture, I think it probable that these organisms are often carried by 
camels, but do not injure the animals until their constitutions have been 


271 


undermined by a coincident Trypanosomiasis or other wasting disease, or 
by exposure to inclement weather. The symptoms presented by these two 
camels were those of Acute Pleurisy or of Pericarditis, which see. They 
wccurred at different times and in different herds, and the. disease did 
not spread. 


Since then, 1 haye often seen in the Punjab, Jubaland, and Somali- 
land cases of sudden illness in camels, characterised by swellings of the 
throat or of the prepectoral region, generally only affecting one or two 
animals in an ‘‘ outbreak,’’ not by any means always fatal, and certainly 
not Anthrax. These cases have a close resemblance to those described 
by Cooper in Egypt, and by Donatien in French North Africa, except 
that these observers had larger outbreaks to deal with. Cooper found 
that the blood, exudates and lymphatics were invaded by bi-polar staining 
organisms, differing from those of Hemorrhagic Septicemia of Bovines, in 
that rabbits were found insusceptible to them. Donatien did not isolate 
the causal organism in his two outbreaks, but gives the name Hemorr- 
hagic Septicemia to the disease. 


I think I may fairly describe these Anthrax-like diseases under the 
heading of Hemorrhagic Septicemia. Although it has not, like ‘‘ H.S8.”’ 
of the ox, been always associated with flood-water and humidity, yet,. in 
Cooper’s cases, the disease occurred after an unusually high Nile, and 
coincided with losses from ‘‘ H.S.’’ among oxen. Watering from stag- 
nant pools is thought to cause the disease, especially at seasons when 
e@nfiltration water has risen in them. I am inclined to think that chills 
brought about by exposure to rainstorms, especially in camels in poor 
health or condition, predispose to this sickness. 


Nomenclature.—In India and Somaliland the native cannot distin- 
guish these cases from Anthrax, and gives them the same names (see 
Anthrax); in French Africa it is called ** El Geddah.’’ 


Symptoms.—The onset is sudden. The animal is found feverish, 
‘‘ off feed,’’ shivering, stiff, and dull. Very early an extensive painful 
swelling develops, and there are two favourite situations for this swel- 
ling, aithough it does not affect them both in the same camel; namely, 
the throat and the region in front of the shoulder. As a rule, only one 
side is swollen in the latter case, but both sides in the former. This 
swelling may increase to an enormous size, threatening suffocatron in 
throat cases, and. the camel gets rapidly worse; diarrhea and colicky 
pain may develop, and the disease may prove fatal in from 2 to 8 days 
after the first onset. 


Some camels after suffering for a few days show a gradual decline 
in the severity of the symptoms, the temperature falling and the swel- 
ling decreasing and losing its painful character. These cases recover, some- 
times after the formation of an abscess in the prescapular gland (Dona- 
tien), but, in the experience that I have had, often without that sequel. 
Some cases soon recover working fitness, others seem considerably ‘‘ pulled 
down.”’ 


Cow-camels often abort early in this disease. 


In an outbreak involving three camels (in India), the throat, jowl, 
and face up to the level of the facial vein were swollen, and the tongue 
was twice the normal size, being wounded by the teeth. One of these 
camels survived the acute symptoms, but never did well afterwards, as 
the tongue atrophied, and the animal could not drink properly. 
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Prognosis. — The disease is more serious when it affects the throat 
than when the prescapular gland is the seat of it. In the former case, 
only a minority will recover; in the latter case, the mortality may not 
exceed one in three. The mortality is highest when the animals are poor, 
or when the outbreak occurs in the rainy season. In one of Donatien’s 
outbreaks, 10 per cent. of the whole strength took the disease, and half 
of them ‘died ; he found that Tell and Saharan. camels had the most 
resistance. 


Post-mortem appearances. — The muscles of the body, including the 
heart, are flabby and full of hzmorrhages, as also are the affected lymph- 
glands (throat or prescapular). The swellings around the glands consist 
of a straw-coloured or clear gelatinous material and a clear liquid exudate. 
In the three cases cited above, the tongue showed hemorrhages in its 
substance. Camels which died with abdominal pains were found to have 
gastro-enteritis or enteritis. The spleen appears normal. Other lesions 
seen were degeneration of the liver and hemorrhagic enteritis. : 


Diagnosis. — 'The disease may at first be confused with shoulder- 
abscess, inflammation of the palatal expansion, irritant poisoning, &c. 
After death the blood may be examined for Anthrax bacilli, and, in 
any case, the carcase should be disposed of as advised for Anthrax. 


Treatment.—It is doubtful whether medicinal treatment will lessen 
mortality; it is certain that, in throat cases, careless drenching will in- 
erease it. In prescapular cases, the camel may be drenched once daily 
with 1 drachm of Potassium permanganate in water. Good nursing (se&® 
p- 151) is important, and careful forcible feeding with milk, eggs, and gruel 
is necessary when the camel, after several days, is unable, owing to swel- 
lings, to eat and drink. If the tongue is swollen, the sharp edges of 
the lower grinders should be rasped down. 


(11), RINDERPEST, CATTLE PLAGUE. 


Although I was travelling almost constantly in India for nearly six 
years and on the look-out all the time for the occurrence of Rinderpest 
in camels, | neither saw it nor heard of it; outbreaks affect cattle, but 
leave the camels unharmed. Enquiries among other Civil Veterinary Officers 
in camel-countries show that their experience agrees with mine. I have 
followed the evidence of one or two veterinarians in India who had men- 
tioned Rinderpest occurring as a disease of camels, and it did not bear 
investigation. Rayment with his experience of Rinderpest in cattle used 
for transport on the North-West Frontier, also notes how the camels were 
never found affected with the disease. 


D. Hutcheon (Journ. of Comp. Pathology, Vol. 15, p. 4) notes that 
Dr. Koch failed to communicate Rinderpest experimentally to camels. 
Lingard (annual report of Imperial Bacteriologist, India, 1904/5), how- 
ever, states that he has been able to inoculate 5 camels with virulent 
blood from hill cattle, and that the period of incubation was from 5 to 7 
davs before the first rise of temperature. He also inoculated a sixth 
camel from one of the 5 camels on the fourth day of the disease with a 
similar result. The symptoms described were :— 


A rise in temperature; in 5 cases out of six there appeared large 
vesicles, which, later, formed ulcers on the buccal mucous 
membrane. Diarrhca was only noted in one case, and the 
appetite only affected in one case, and that only for one day. 
He also mentions pigmentation of the urine of some, and, in 
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one case, pustules on the skin of the inside of the thigh, 
around the anus, on sheath and scrotum, these boils persist- 
ing for three weeks. All the camels recovered, the ‘‘ symp- 
toms”’ disappearing on the 15th to 18th day after inoculation. 
He considers that the virulence for camels was decreased by 
passing through a camel. He mentions that a hill-ox was in- 
oculated from one of the camels and took fatal and typical 
. Rinderpest. . 


‘he symptoms described by Lingard. are so completely unlike the 
typical symptoms of Rinderpest that one looks for confirmation of the 
experiments before accepting them. It is possible that Rinderpest may 
cause such slight symptoms in camels that it has passed unnoticed in 
practice, but it is hard to believe it. 


(12).. FOOT AND MOUTH DISEASE. 


I do not believe that this disease occurs in camels living under 
ordinary conditions. I have continually been on the look-out for it be- 
cause veterinary literature at first led me to expect to find it. In India 
Foot and Mouth Disease in cattle is very rife, but during the whole of 
my touring in that country I neither saw nor heard of a case in the 
camel, nor did I ever meet any Officer, Salutri, or camel-owner who had. 
I] have camped for months where I had from 20 to 25 camels grazing in 
localities in which Foot and Mouth Disease in cattle was at its height, 
but my animals never became infected, although they had every oppor- 
tunity to be; the native’s camels also remained free from the disease. 


I then carried out the following experiments with Punjab camels :— 


(1). A fresh unruptured vesicle from the foot of a bull with Foot 
and Mouth Disease was opened, and the liquid contents at 
once applied to scratches in the mucous membrane of the upper 
lip and in the skin of a hindfoot of an 8-year-old camel. In 
addition, a cottonwool swab saturated with the lhquid was 
given to the camel by the mouth. The camel developed no 
lesion during the following 4 months. 


(2). ‘he saliva taken direct from a bullock with mouth lesions of 
Foot and Mouth Disease was rubbed into the abrasions caused 
in browsing found in the mucous membrane of the lips and 
gums of a 7-year-old camel. Swabs saturated with saliva 
were administered by the mouth also, The camel developed 
-no lesion during the following 25 days. 


(3). The saliva of a bullock with severe mouth lesions of Foot and 
Mouth Disease was transferred to the mouths of 15 camels 
from 44 years of age upwards. The majority of them had 
abrasions of the buccal mucous membrane caused by thorns. 
Thirteen of them showed no disease for 20 days following; 
one was killed on the 8th day and one’on the 13th day, 
showing no sign of the disease. 


It is safe to say that the Punjab camel has a very considerable 
degree of natural immunity to the disease. 


‘I'wo conditions in camels appear to have been mistaken for Foot 
and Mouth Disease. One is seen in camels from the plains which have 
been brought to the Salt Range, where their mouths become ulcerated by 
the ‘‘phulai’’ grazing (especially if this has already been well grazed 
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over by other camels, so that the small leaves have to be picked off the 
tough dry branches), and where the feet become sore and bruised from 
the stony ground to which they are unaccustomed. The other condition 
is Camel-pox. 


In pamphlets or books written on the camel by men of fair ex- 
perience, mention is made of Foot and Mouth Disease as occurring in 
camels; Steele (Diseases of Camel, p. 52) states that ‘‘ it undoubtedly 
affects the camel and proves a source of considerable losses, especially 
on service,’’ but he relies upon quotations for his observations. Pringle 
wrote a special article on an ‘‘ outbreak’’ in an Afghan campaign, but 
there is nothing in it to convince anyone that the camels were suffering 
from ‘‘ Foot and Mouth.’’ The report of the outbreak in 1903 of Foot 
and Mouth Disease in camels imported from India into Rhodesia show 
that the symptoms were exactly those of Camel-pox, and certain of the 
Veterinary Surgeons, although unacquainted with camels, at once recognised 
the resemblance of the symptoms to those of Variola, and would not agree 
with the diagnosis of Foot and Mouth Disease. General Veterinary text- 
books intimate that camels get Foot and Mouth Disease; Law (Veterinary 
Medicine) says ‘‘ It is doubtful if any warm-blooded animal enjoys an 
immunity from it’’; Friedenberger and Frohner state that camels are 
liable to it (‘‘ Veterinary Pathology ’’); Hoare (System of Veterinary 
Medicine) says that ‘‘ camels are said to be susceptible.”’ 


Notwithstanding these opinions, I state with confidence that camels 
under the usual conditions enjoy an immunity to Fcot and Mouth Disease. 


(13). FILARIASIS. 


The Filarial parasite of the Camel is a Nematode worm called 
Filaria evansi (Lewis, 1882); the adults were first seen by Goubeaux in 
1853, and the embryos by Evans in 1880. The parasite has been recog- 
nised in India, Baluchistan, Egypt, the Sudan, Algeria, Tripoli, and 
other camel-countries. There is no absolute certainty that the Filarial 
affections of camels in al] these places are identical, but it is probable; I 
give below my own observations on the Filariasis of India, and that of 
other countries will then be dealt. with from a comparative standpoint. 


THE INDIAN PARASITE. 


(1). Zhe Embryo.—The embryos are found in the circulating blood. 
They resemble other Filarial embryos in their snake-like shape. The 
length is from 200 to 250 microns and the breadth at the centre is from 
7 to 10 microns. 


The anterior extremity is rounded; the posterior extremity narrows 
yather suddenly to a point which often appears slightly knobbed under 
a high power. A fine transverse striation 1s visible under the oil-immer- 
sion. 


‘I'he movements of the embryo in the blood are those of wriggling, 
coiling, and uncoiling. They do not change their place much on the 
slide. In an ordinary film, the movements are sometimes noticed to be 
hampered at the posterior extremity; this is due to the sheath of the 
embryo adhering to the slide which causes the ‘‘ tail ’’ of the worm to — 
appear bent at the end. This sheath is made out with difficulty unstained. 


Fixing causes considerable shrinkage. 
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Staining by Delafields’ Hematoxylin solution for 20 to 30 minutes, 
followed by ‘a thorough washing of the specimen in water, brings out 
further details. The nuclei of the cells of the core of the worm can 
now be seen; there is, however, a space free from these nuclei at each 
extremity of the body, about 10 microns at anterior end and 15 microns 
at posterior end. 


‘he sheath is also faintly stained and may be seen at either ex- 
tremity, where it is liable to artificial elongation in smears made in the 
ordinary way. ‘lhe posterior end of the sheath is shaped like the end 
of an Indian club and is not pointed. It appears to project beyond the 
posterior end of the body of the embryo for about 17 to 20 microns, 
though often pulled out to more than double this. 


In fresh preparations, the movements of the embryos sometimes 
cease in a few minutes after the blood has been withdrawn from the 
animal on cold mornings in the cold weather. At a temperature of from 
65 to 76 degrees F. specimens have shown feeble movements for 104 hours ; 
and at 85 to 95 degrees F. they have exhibited motion for 31] hours, after 
withdrawal of blood. 


(2). Whe Adult. — The body is long, white, filiform, attenuated at 
both ends. The mouth has no well-marked lips. 


‘The male is about half the length of the female and is more 
slender; the posterior extremity of the male is twisted into a spiral of 
three coils; it has two spicules, one much longer than the other; there 
are four pans of preanal and two of postanal papille; and another very 
small papilla is found near the extremity. 


Length of males, from 7.5 to 13 centimetres. 


Length of females, from 14.5 to 25 centimetres, averaging 20 cen- 
timetres. 


The vulva is situated near the anterior extremity at a distance 
- Of 0.6 mm. from it; the tip of the posterior extremity in the female 
is blunt and squared with some constriction in front of it. The worms 
are viviparous and free embryos can be seen in the uterus. 


lewis gives other dimensions which are here converted from fractions 
of an inch to millimetres and micro-millimetres. 


Male. Female. 
Width at moura z 100 microns 113 microns 
Width of body at widest t part ... 820 to 560 microns 500 to 780 microns 
Long spicule S03 1 mm. 
Short spicule 170 microns — - 
Distance of anus from posterior 
extremity sé 114 microns 250 microns 


Width of posterior extremity . 150 microns 


Periodicity of embryos in blood. — The embryos are sometimes 
found in larger numbers at certain hours than at others. On some days 
the number of embryos is about the same during the 24 hours. On the 
whole, they are least numerous between 9 a.m. and 4.30 p.m. than at 
other times. 


Demonstration of embryos in the blood. — The blood is most con- 
veniently taken from the edge of the external ear. The film (for diagnos- 


276 


tic purposes) should be thick; in fact, there should be but little space 
visible between the corpuscles. It is then examined under a low objective, 
say &rds. ‘he embryos have a tendency to disperse towards the edge 
of the film, and are, therefore, most quickly found by searching round 
that part of the film which is nearest the edge of the cover-glass. The 
best time to examine the blood to get an idea of the extent of the 
infection (i.e., number of embryos) is before 9 a.m. or after 4.30 p.m. 


When several animals are being examined at a time, precautions 
must be observed so as not to spread any coincident trypanosomiasis by 
inoculation with the scissors used for obtaining the blood. 


A 4th objective is too high a power for satisfactory use in ascer- 
taining the presence or absence of filarial embryos. . 


Situation of adults and lesions due to them.—The normal situation 
of male and female adults is in the lumen of blood vessels, particularly 
the arteries. They are free in these situations and do not develop under 
the tunica intima. ° 


1 have made a large number of post-mortems on filaria cases, but 
of these only 13 were in the nature of a fairly systematic search of 
the viscera for adults. 


Plate 19, Adult Filaria evansi. On left, female; in centre, male; both actual 
size. On right, posterior extremity of male, magnified. 


In 12 cases out of the 13, adults were found in the spermatic 
arteries; and in all the other rough autopsies of camels which had had 
embryos in the blood during life, adults were fdéund in this situation. 
It appears, therefore, to be the most constant situation in male camels, 
in some cases only one or two specimens being found, sometimes 20 
or more. 


The next most common situation appears to be the pulmonary 
arteries, in which the worms were found in 7 cases out of 13; but only 
one or two worms at a time were found there. In Evans’s case, ‘‘ tangled 


’ 


masses ’? of worms were seen in this situation. 


In 3 cases out of the 13, specimens were seen in the diaphragmatic 
artery; in two cases in the portal vein; and the artery of the omasum, 
iliac artery, osophageal artery and hemorrhoidal artery in one case. 
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On one occasion the filarie have been met with in a cyst in the 
omentum which contained a male and female in copulation; the cyst 
contained also a clear watery fluid, and had thin walls through which 
the worms were seen. The size of the cyst was about one inch by half 
an inch. 


Dead adults have also been found with part of the body in the 
tissues of the spermatic cord and part hanging free from the tunica 
vaginalis propria. 


On several occasions a number cf dead degenerating adults (some- 
times accompanied by living adults) has been found in the spermatic 
artery; they were yellow to green in colour, shrunken, and brittle. 


As to the lesions produced by the adult worms, there is usually no 
lesion that can be seen in the living animal, but, on post-mortem, there 
has been found enlargement and cirhosis of the epididymis and aneurisms 
of the» Spermatic Artery containing blocd-clots and adult worms, the 
testicle in these cases being smaller than usual. 


Prevalence in) Northern India.—The tracing of camels’ movements 
presents great difficulties owing to the distances they cover in the course 
of their work and the inaccuracy of information tendered. 


By dealing chiefly with camels in Government employ, however, 
it has been found that the parasite is only common in camels that are 
known to have been west of the Indus at seme time or cther; I doubt 
whether the Parasite can be acquired Hast of the River by camels; I 
ouly met with 2 or 3 camels harbouring it that could net be proved to 
have visited Trans-Indus territory, but their movements were only known 
for a year or two before the parasite, was seen. 


Effects of the embryos on the health of the host.—This is the most 
important question and a very difficult one to solve in a country full of 
Surra; before one can blame any parasite for causing a falling-off in 
condition in its host, one niust show that the camel is nct suffering 
from trypanosomiasis. 


The same camel scmetimes harbours both parasites. 


1f the number of embryos is small, there is no appreciable distur- 
bance of health, and the camel is as useful as a perfectly sound one; when 
very numerous, however, it seems that the embryos can cause loss of 
eondition, The number of embryos necessary to produce a serious de- 
bilitating effect on the host cannot, of course, be exactly fixed, but judg- 
ing .from the ‘condition’? shown by the hundreds of cases that I have 
seen, L think the limit is about 50 in 5 cubic millimetres. The camels. 
I have seen affected with a larger number than this have always been 
in poor condition. They are, however, in a small minority, say 4 or 5 
per cent. of filaria-infected caniels. 


When the embryos have been less in number than 50 in 5 cubic 
millimetres, I have seen camels in every degree of condition good and 
bad, and cannot think, therefore, that the embryos do much harm unless 
numerous. Of course, these figures are rather arbitrary. 

In human beings filarial embryos are frequently found in the blood 
of people who appear otherwise quite healthy. 


This is also the case in horses, but when numerous they render the 
animal incapable of hard work. 
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I have never counted more than 79 embryos per 5 cubic millimetres 
of blood in a camel; the camel was in wretched condition. 


‘I'he temperature is generally normal, but sometimes a sudden in- 
crease in numbers of embryos seems to cause a slight increase in tempera- 
ture. In emaciated camels the difference between morning and evening 
temperatures increases, but this happens in Surra also. 


The appetite is good; in fact, the animal is sometimes ravenous. 


I have found no connection between filariasis and abscess-forma- 
tion, as has been suggested by the Sergents in the case of Algerian filariasis. 
Nodular disease of the liver and lungs, causing no symptoms, is some- 
times due to filariasis. 


‘lo sum up, the presence of filarial embryos in the blood of an 
emaciated camel has little to do with his condition unless they are very 
numerous; examination of the blood for clinical purposes should, there- 
fore, be made before 9 a.m. or after 4.30 p.m., when the extent of in- 
fection can be estimated best. Even if embryos are found to be numer- 
ous, the camel may be suffering from some other disease as well, such 
as trypanosomiasis. After a little practice one can estimate the number 
of embryos for this purpose fairly well in an ordinary examination of a 
‘thick film. 


A more accurate estimate if desired can he easily made with a 
5 c.mm. capillary pipette, using a cover-glass on which, to facilitate count- 
ing, a pattern of crossed lines has been drawn with a grease pencil. 


Camels harbouring 50 to 70 embryos per 5 c.mm. of blocd have 
always been in poor condition. If embrycs are fewer in number than 
this, some cther cause of the animal’s debility must generally be sought. 


Cross states in a report (1922/3) that ‘‘ when filaria are present 
in the peripheral circulation, there is a considerable rise of tempeiatmre.”’ 
This is absolutely contrary to miy own experience of Indian camet-filariasis. 


Duration and Course.—The parasite can be carried in the blood for 
years. A camel from Baluchistan which had lived East of the Indus ever 
since its blood was first examined in November, 1908, still showed embryos: 
in its blood on 24th March, 1911, making a known duration of 24 years, 
and the probability is that the duration may be much longer than this. 


In every case of severe infection, there has been no difficulty in 
finding the embryos in the blood at any season. 


In some cases of slight infection, however, the number of embryos 
increases markediy in the hot weather and decreases in the cold weather, 
as for example :— 


Camel, 1930, natural recovery from Surra, 12 vears old, fair condi- 
tion, had been under daily blood examination for trypanosomes for 502 
days when a filarial embryo was seen on 18th March, 1910. On searching 
with a Jow power, 1 or 2 specimens were found in each film. In April 
the numbers increased until 30 were found in 1 film and in June 1 in 1 
field or somewhat Jess. In July the numbers were the same, but at end 
of August the embryos became less and less until in November only one 
was found in 10 fields. This infection was insufficient to cause any marked 
effect on the animal’s condition; in fact, he was in first class condition 
in December, 1910. The increase in number of embryos in the hot months 
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und the Merrease in the cold months was in this case noticeable without 
an actual count. 


As to the possibility of recovery, I have not yet seen any camel 
which, after once showing embryos in its blood, has been subsequently 
found f:ee from them, but the following cases make me think that natural 
recovery occurs frequentiy :— 


A camel had been Trans-Indus in the hot weather of 1908, but 
showed no embryos when examined 18 months afterwards; he was then 
killed on account of Surra, ard in a nodule in the liver were found the 
remains of a nematode embryo resembling in size and shape a filarial 
embryo, whilst several dead shrunken adults were found attached to the 
tunics vaginalis propria of the cord. No living adults could be found in 
this camel, and it seems to be a case of natural recovery. 


Dead degenerated adults have been met with in other cases, this 
time in the sperinatic artery, sometimes alone, sometimes accompanied hy 
living worms. These cases have generally shown ncdular disease of liver 
or lungs. 


When adults die in the pulmonary artery one would expect infarc- 
tion atid a tendency to pneumouia. | 


Avent of infection.—!f the embryo was transmissible mechanically 
from one animal to the other by biting or other flies, it would long ago 
hove spread in the Punjab as a result of the constant camel traffic between 
the Frontier Province and the Punjab, to say nothing of camels returning 
from former expeditions. It has nct done so. 


‘There seems, therefore, to be some special condition, perhaps an 
intermediary host, allowing the spread of the parasite across the Indus 
and not in the Punjab. 


The Hippobosca camelina is not found East of the Indus in the 
Punjab; I have seen it from Lalgarh to Rojhan in Dera Ghazi Khan 
District, and in Sinde and Baluchistan; but I do not think this fly is 
the carrier, because I failed to find it in Nowshera or in Shabkadr in 
Mav, 1909, where camels had apparently been infected with Filariasis at the 
time of an expedition in the previous May. One Corps had become infected 
in the proportion of 16 per cert. of its camel-strength with only two weeks 
expcsure, at Shabkadr. Perhaps an intermediary host passes the embryo 
into the drinking water. 


Cleland and Johnstone report embryos of Filaria evans! in the blood 
of a camel onlv 1 month old, and they regard this as a case of ‘‘ almost 
certain placental transmission.”’ 


Treatment.—In my hands, all drug treatments have failed to affect 
the embryos. They retain their activity when the host is deeply under 
Chloroform and were unaffected by it. Castration removes some of the, 
adults, but others are generally left behind in other situations, and the 
results of Castration in camels in poor condition are bad, and apt to be 
worse than the disease. 


‘Treatment is only necessary in the minority of cases, i.e., when the 
‘embryos are very numerous in the blood; it should take the form of long 
rest and generous diet, but will only be worth while in the young camel. 


Cross states that injections of Antimony Tartrate expel the embryos 
from the peripheral circulation, but he gives no details. 
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THE ARABIAN PARASITE. 


This was seen by me in 3 Arabian riding-camels imported into 
Jubaland, where I never found Filariasis in native camels. Intermittent 
observations were made on these three animals and I noted that :— 


(1). ‘hey did not affect the staying power of the camels carrying them. 


(2). ‘here was a marked variation in the number of embryos from 
day to day, but they did not cause fever. The embryos were 
found in the blood from 1 to 4 days consecutively and inen 
were not seen for a period of 24 to 5 days. 


None of these camels were heavily affected, i.e. the number of 
embryos was not large. 


THE TRiPOLI PARASITE. 


Pricolo’s description of the parasite and its habitat in the body tallies 
with mine of the Indian one, except that he says that it generally occurs 
in the hot weather and that embryos are almost exclusively found in the 
blood during the night. He considers that emaciation and weakness may be 
caused by the infection. 


THE EGYPTIAN AND SUDANESE PARASITE. 


When Mason first wrote on Camel Filariasis in Egypt, he reported 
that the embryos were more numerous at night than in the day; later, ne 
retracted this statement, agreeing that there was no variation as betw2en 
day and night, but asserting that the disease caused periods of fever some- 
thing lhke those of ‘lrypanosomiasis, the embryos being much more 
numerous during these periods of fever than in the intervais. The fever 
paroxysms muy sast 5, 6, or 7 days, and the intervals several days. Good 
tood and rest make the fever paroxysms shorter and the intervals longer ; 
return to work also causes a ieturn of the tormer severity of the tever. 
There is an enlargement of ceitain lymph-glands with a tendency towards 
suppuration and induration. ‘ The disease incapacitates considerable 
numbers of camels, totally or partially, from work over long periods.’ 
The adult worms cause cirrhosis of the epididymis, and aneurisms in the 
Spermatic Artery; Mason says that the adults were never absent from the 
lungs, and regards them as the cause of Nodular disease of the lungs. 
Mason also regards Tilariasis as a cause of subcutaneous abscesses, without, 
I think, sufficient justification. Mason’s views (his excellently illustrated 
article is in the Jnl. of Comparative Pathology, Vol. 24, p. 329) receive 
some confirmation by Van Becker, who reports that in the Red Sea Pro- 
vince, Sudan, there is a Filariasis of camels with symptoms resembling 
those of ‘Trypanosomiasis, and with a marked Leucocytosis (4th Report, 
Khartoum Laboratory), Egyptian workers have concluded that the camel- 
filariasis of Egypt is distinct from F. evans). 


THE ALGERIAN PARASITE. 


The Sergents state that 4 or 5 per cent. of camels carry the parasite, 
and they think it causes subcutaneous abscesses, but their reasons are not 
convincing. They mention that the embryo does not move about from 
place to place on the slide. 


COMPARISON BETWEEN THE FILARIASES OF DIFFERENT COUNTRIES. 


1t must be confessed that the accounts of Filariasis in different parts 
of the camel-world are somewhat bewildering, differing as follows :— 
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India. Arabia. Tripoli, Eyypt. Algeria. 
Embryo’s 
sheath Present ? 9 2 9 
Fever Rare; Often 
trivial Not seen Not noted serious Not seen 
Variation in 
the daily 
number of 
embryos Slight Noticeable Not noted Marked Not seen 
Variation in 
the num- ** Almost 
fy ber of em- exclu- 
bryos dur- sively 
ing the 24 abo 
hours | Slight Slight night.”’ Slight Slight 
Name of 
observer Anthor Author Pricolo Mason Sergents 


1t cannot be said that the situation is satisfactory ; further investiga- 
tions are necessary to determine the degree of relationship between the 
Filarial infections of the camel in different parts of the world. The 
following facts bear on the subject :— 


(1). In the Egyptian zone of the Great War it was not noticed that 
the large number of camels carrying the parasite was specially 
liable to fever. 


Yakimoff and Schokhar report that Bactrian camels carry the 
embryos in Turkestan in percentages varying from 4 to 22.9. 
These observers confirm the presence of a sheath in the embryo. 


, (2). 


(3). Lf the parasites of Tripoli and of Algeria are distinct from that 
of Egypt, the history of the introduction of camels into those 
two regions indicates that only 1600 years are required for the 
formation of a new species of Filaria, which seems unlikely. 

} 
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CHAPTER 25. 


DISEASES OF THE RESPIRATORY SYSTEM. 


Some authors speak of an infectious Catarrh of camels; I know 
nothing of it. Sneezing is often caused by Bots on their way down the 
nostrils from the pharynx in spring and late autumn. 


Laryngitis is rare; the common diseases of the throat are Pharyngi- 
tif (often from irritant poisoning), inflammation of the palatal expansion, 
Anthrax, and Anthrax-like diseases, such as Hemorrhagic Septiczemia. 


Loose Larynx is a condition in which the connection between the 
Larynx and the Hyoid Bone is abnormally loose; sometimes they are 
1 inch apart. No harm seems to result. 


DISEASES OF THE LUNGS AND PLEURA; 


‘he camel has had the reputation of being particularly subject to 
fatal- diseases of the lungs, especially Pneumonia, which is undoubtedly 
a common sickness in these animals. As a matter of fact, a very large 
proportion of camels succumbing to Pneumonia were already suffering 
from Trypanosomiasis, which had passed unnoticed, and which greatly 
weakens the resistance of the animal to the effects of undue exposure, 
and which should, in reality, be considered the real cause of loss in 
many cases. For that reason, the diagnosis of lung-troubles in the camel 
can seldom be considered complete and satisfactory unless it is accom- 
panied by examination of the blood for trypanosomes, so as to detect any 
coincident disease which will influence prognosis and treatment. 


Any cough due to lung-disease in the camel is generally soft and 
sigh-like, excepting when, in Verminous Bronchitis or in Lung-Abscess, 
there is a considerable accumulation of discharge in the bronchi and 
trachea, and then the cough may be loose and rattling. In throat diseases, 
on the other hand, the cough is usually hard and loud. The Veterinary 
Surgeon will find that auscultation and percussion, particularly the latter, 
will often assist him in diagnosing diseases of the chest, provided the 
camel can he led away from the noise generally associated with camel- 
camps, especially if the animal can be taken into a verandah or inside 
some building; both are best performed in the standing position, with 
due precautions for the safety of the listener. 


It is worthy of note that all known causes of chronic cough in 
camels are incurable; an emaciated camel that has had a chronic cough 
for two months can safely be destroyed. 
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“The diseases of the lungs and pleura may be considered in the fol- 
lowing order :— 


(1). Pneumonia (Inflammation of the Lungs). 
). Suppuration (or Abscess) of the Lungs. 
). Gangrene and Rupture of the Lungs.. 
(4). Oedema (or Dropsy) of the Lungs. 
(5). Verminous Bronchitis (Strongylosis of the Lungs). 
7 ). Pleurisy (Inflammation of the Pleura). 
(7). Hydatid disease of the Lungs (Tapeworm cysts in the Lungs). 
(8). Nodular disease of the Lungs. 


Certain Specific Diseases, such as Tuberculosis, Streptothricosis, &c., 
in which the principal lesions are in the Lungs, are described elsewhere. 
‘* Influenza ’’’ is a name I cannot identify with any camel disease I have 


ever seen. ‘The Lungs are sometimes invaded by Liver-flukes, but with- 
out setting up symptoms. 


In the War it was noticed that Lung diseases were rarely seen 
in Somali camels. 


(1). PNeumMonia (BRoNCHO-PNEUMONIA, LoBaR PNEUMONIA, AND 
PLEURO-PNEUMONIA), INFLAMMATION OF THE Lunos.—Vernacular nomen- 
clature: Phipri ka bimari (India); Mora (Jhelum); Dobba (Lahore); 
Sunkha (Campbellpur); Mand (Karnal); Mosh (Sinde); Kurak (Bikanir) ; 
Dugato (Somali). 


Causes, — As in man, Pneumonia in camels generally results from 
some temporary or chronic depression of the constitution which renders 
the animal susceptible to the invasion of the Lungs by Bacteria, which, 
under normal healthy conditions, would live harmlessly in the respiratory 
passages; and the circumstances which produce such depression of the 
defensive powers of the body are overwork, undue exposure to cold winds 
aud rain, sudden changes of climate, insufficient food, and chronic disease, 
particularly Trypanosomiasis, the latter strongly predisposing to Pneu- 
monia by the weakening effects of the remittent fever. Camels from 
the hot plains are very liable to Pneumonia if used for hard work in 
cold) hill-country without time to acclimatise. Close confinement in a 
tainted atmosphere, as during transport by sea, 1s another cause. In the 
Punjab great care has to be taken with camels clipped in the cold weather 
cn account of Mange, as they are hable to Pneumonia if subjected to 
fatigue or overheating. Pneumonia also occurs during the course of cer- 
tain specific diseases through invasion of the Lungs by bacteria causal 
of these diseases, such as Pyzmia, ‘Tuberculosis, &c. The Broncho-pneu- 
monia caused by the presence of the worm Dictyocaulus filaria is dealt 
with under Verminous Bronchitis. 


Pneumenia may also be due to mechanical causes such as penetration 
of the lung by the broken end of a fractured rib; or by the improper 
administration of fluid medicines, particularly oily ones, the camelman 
grasping the nostrils and closing them whilst the medicine is being given, 
with the result that the camel chokes and some of the medicine goes 
down the wind-pipe; sometimes an ignorant man will even attempt to 
force fluid medicines down the nostrils. 


The pleura may become infected by an extension of the inflamma- 
tion from the lungs in pneumenia. 
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In the Punjab, in spring and autumy at the changes of the seasons, 
broncho-pneumonia often occurs among camels of 4, 5; or 6 years of age. 


Symptoms.—The camel is noticed dull, with head and neck droop- 
ing forward, and all the usual symptoms of fever (see p. 146), including 
loss of appetite. He will often, however, eat corn, if used to it. The 
respirations are usually increased in frequency and depth, but not so 
much as in more painful diseases; and the respiratory movements are 
not otherwise greatly altered in character. The pulse is increased in 
frequency, often up to 70 or more, and, later on, becomes weak and 
sometimes irregular. 


The camel with pneumonia generally prefers to stand a great deal 
of his time, and if he sits down is somewhat uneasy, shifting about from 
side to side, generally preferring to incline away from the side of the 
worst affected Lung, and often with his head resting on the ground in 
front of him. 


Nasal discharge, excepting in Verminous Broncho-pneumonia, is nct 
characteristic of Pneumonia in camels, and, when present, is generally 
slight and watery. The cough is at first soft and sigh-like, and, although 
nearly always present, is so often unobserved by the camelman that it. 
becomes necessary to find out for one’s self whether the camel coughs, 
and this is effected by making the animal rise from a sitting position, on 
which he will generally cough, if he has a cough. As a rule, the cough 
1s more frequent in the morning and evening than at midday. Later on 
the cough becomes more loose and rattling, and may occur in paroxysms 
when the camel is trying to clear the passages of discharge. The nostrils 


at this time are sometimes rather dilated. Oedema may appear along 
the belly. 


Auscultation and percussion are useful guides to the Veterinary 
Surgeon. 


The temperature, even when taken at the same hour, fluctuates 
considerably from day to day in camels with Pneumonia, the evening 
temperature during the first 5 or 6 days of illness often reaching 104 
or 105 degrees Fahr. 


Pneumonia in the camel is not invariably fatal, as stated by some 
authors. If the camel is free from Trypanosomiasis and receives proper 
treatment, I consider that recovery follows in at least 60 per cent. of cases. 


Certain complications may result from the Pneumonia, such as 
Pleurisy, Suppuration of the Lungs, and Gangrene. Double-sided Pneu- 
monia is more fatal than when one lung only is attacked. Pneumonia 
due to choking with fluids is generally very severe. 


Recovery may take place after a period of about 15 days, the more 
serious symptoms lasting about 5 to 7 days. The cough may persist for 
some time longer. It is difficult to say what the result is going to be 
until the first 6 or 7 days have elapsed, when, as a rule, the temperature 
and appetite of the recovering camel will begin to regain the normal. 


The strength of the pulse at this time is also a good guide to a Veterinary 
man. 


Death may occur early in the attack; or later, from one of the 
complications mentioned, or may be preceded by nervous symptoms, such 
as Vertigo, Hemiplegia, or Paralysis. Continued fever beyond the first 
7 days, with complete loss of appetite, is a bad omen, the eyes become 
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sunken in their sockets, and the approach of death is often heralded by 
inability to rise, cold skin, running-down pulse, and sub-normal tempera- 
ture. 


When the Pleura becomes affected by an extension of the inflamma- 
tion from a diseased lung, the symptoms undergo a change, often very 
marked in the camel. There is a sudden rise of temperature. He becomes 
markedly tucked up in the belly, and holds his head and neck more erect 
owing to the increasing pain. The respirations and pulse become more 
hurried, the former more abdominal and shallow and the latter hard 
and wiry. Often the breath is ‘‘ held’’ for a few seconds between inspira- 
tion and expiration. The camel tries in vain by frequently shifting his 
legs, if standing, or his body if sitting, to adopt a position which will 
give him ease. He will often give a grunt of pain on rising from a sitting 
position. ‘lhe cough’ is now a suppressed one. After a few days, there 
is an outpouring of exudate between the inflamed pleural surfaces, which 
relieves: the pain and gives place to apparent general improvement and 
laboured respirations. When death occurs after Pleuro-pneumonia, it may 
do so either in the first few days, or later from exhaustion. Recovery, . 
however, is fairly frequent in camels if well nursed, and it is quite common 
in post-mortems on camels to find the remains of old pleural adhesions 
from some former attack of Pleuro-pneumonia. 


Treatment.—The most important thing is to place the camel where 
he can receive all the attention described under ‘‘ nursing’’ on page 151. 
It is advisable to isolate Pneumonia cases, as there is always a possibility 
of the lung-trouble being due to some specific fly-borne or contagious 
disease. 


rhe camel should be turned loose in an enclosure of some kind, if 
possible, or, if he must be tied up, it should be either by a long halter- 
rope or by the neck, as in picketting. Jf there is green forage available, 
this should be offered in preference to dry fodder, but if the camel refuses 
it he may be offered bhusa, and I have known sick camels in India to 
eat even white bhusa, when they would not have touched it in health. 
‘The appetite should be encouraged by all the means described under 
‘‘ Nursing.’’ ‘The patient should be well rugged up in cold weather, 
especially at night, and protected from rain and wind. , 


1f water or fluid medicines have to be administered, great care is 
necessary to see that drenching is done properly (see p. 152) and slowly, 
as the camel is very likely to choke when suffering from lung-troubles. 
As a general practice, the medicines I have given in Pneumonia of the 
camel have been stimulants for the heart, and these are Ammonium Car- 
honate, Strychnine, and Rum. The Ammonium Carbonate is a most eftec- 
tive drug and loosens the phlegm, which so often chokes the respiratory 
passages, as well as the cough which proves so troublesome in our long- 
necked patient, exhausted as he often is with fever. It may be given 
in doses of 2, 3, or 4 drams, according to the size of the patient, morn- 
ing and evening, and is best given in a ball made with flour. 


When there is great depression, feeble pulse, and muscular weak- 
ness, a more prompt stimulant to the heart is found in Strychnine sub- 
cutaneously injected. The effects on the pulse and spirits are generally 
apparent in a few minutes, and the drug is a most valuable one in 
camels. ‘lhe dose should be 4, 3, or 1 grain of the Sulphate, according 
to the size of the camel, and these doses may be given morning and 
evening for two days in place of the Ammon. Carb. If a larger dose 
is given, it should not exceed 14 grains, and should be given once only; 
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this is sometimes useful when a camel is very ill and refuses to budge 
when it is desired to get him into a more favourable spot for treatment ; 
he will often rise soon after the dose has been injected. 


When neither Ammon. Carb. nor Strychnine are available, a dose 
of rum (4 0z.), carefully given, is a useful resource, drenched twice daily. 


When the appetite has returned the stimulants can be discontinued, 
and plenty of nourishing foodstuffs provided, including balls of flour 
aud gur, sometimes with Ghee. 


When diarrhea occurs, do not attempt to stop it unless it is severe 
and continues for more than two days. 


During the attack, should trypanosomes appear in the blood, the 
Veterinarian will have to decide whether or no the camel is likely to repay 
treatment, first for pneumonia and also for trypanosomiasis. 


I have not found that the use of Mustard applications to the chest- 
wall is necessary to get good results from the treatment of pneumonia in 
the camel, and I do not recommend it. 


When constipation occurs during the course of the disease, a small 
dose of Epsom Salts, say 8 ozs., will be beneficial, given once only. 


lf symptoms of Pleurisy supervene, the treatment will be modified 
as described under ‘‘ Pleurisy.”’ 


(2). SuppuRATION (OR ABSCESS) OF THE LuNGs.—Lung-abscess is by 
far the most common cause of chronic cough in the camel. The abscesses 
are due to streptococci which attack the lung damaged by an attack of 
pneumonia, to which disease lung-abscess is a sequel. Although the camel’s 
defensive powers (of surrounding areas of chronic irritation with a dense 
layer of new fibrous tissue) are so marked, yet lung-abscess seems nearly 
always to prove fatal in the long run. 


Symptoms.—The apparent recovery from the Pneumonia is gener- 
ally slow, the camel’s appetite remaining poor or irregular for a week or. 
two after the more acute symptoms have gone. The cough may disappear 
for a time, but sooner or later will reappear, its characteristics usually 
being that it is louse, rattling, more or Jess voluntary, performed without 
shaking the head, and without any catch in it, although it may be loud. 
At first the cough is infrequent, generally to be heard most easily first 
thing in the morning or on rising from a sitting position. The appetite 
and temperature are now normal; but a camel with lung-abscess often 
has the habit of grinding his teeth. The cough may persist for weeks 
or months before any very serious signs appear; but the camel will slowly 
and surely lose condition, and the cough becomes more frequent, often 
in paroxysms. The respirations are slightly more frequent than normal, 
and an extra hard day’s work may now cause fever and loss of appetite, 
recovering with rest. The cough is often much worse on one day than 
on another, and is due to the blocking of the bronchi by the pus from 
the abscess. 


The Veterinarian is sometimes able to make a definite diagnosis by 
auscultation of the chest of a suspected animal, finding a large ‘‘ dull ”’ 
area, usually in the posterior portion of the lung. 


There is no nasal discharge in these cases. 


Finally, the camel dies from one of the following causes: (a) Ex- 
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haustion, (b) pleurisy, which occurs when the inflammation reaches the 
surface of the lung, or (c) suffocation, which often happens at night, when 
the camel with his legs tied rolls on to his side, the pus choRing both 
bronchi. 


Diagnosis.—This must be careful, so as not to condemn a camel in 
error. <A careful consideration of the history of the case, with the results 
of auscultation, will generally differentiate lung-abscess from Verminous 
Bronchitis, in which there is a nasal discharge containing worms or their 
eggs, which can be demonstrated. Chronic Pleurisy is difficult to dis- 
tinguish from lung-abscess, but as the results are much the same it 
matters little. 


Treatment.—The disease is incurable. 


(3). GANGRENE AND Rupture or THE Lvncs.—Gangrene sometimes 
follows the croupous or lobar form of pneumonia. It is difficult to 
diagnose in the camel, because it does not cause the breath to smell, as 
it| does in the horse. 


Instead of recovering from his pneumonia, the camel remains fevered 
and may get an attack of tympanitis, due to the diaphragmatic pleura 
becoming involved in the bacterial invasion, in which case there is often 
a grunt at every breath and a pause between expiration and inspiration. 
There may be no coughing. In one case impaction of the third stomach 
occurred, possibly from the pain in the diaphragmatic region, and this, 
with colic, vomition, tympanitis, and constipation, completely masked the 
symptoms of Gangrene of the Lung. 


The patient always dies either from toxemia or from rupture of 
the lung, the latter causing sudden death just after rising or sitting. 


(4). OspemMa (oR Dropsy) or tHe Luncs.—This is due either to a 
watery anemic condition of the blood or to a weak heart, and both these 
conditions are commonly caused by trypanosomiasis. 


The camel shows dyspnoea, and when the lower part of the chest 
is auscultated and percussed, it is ‘‘ dull.’? External cdemas are gener- 
ally present too, under the belly and about the Pedestal, Sheath, or Hind- 
legs. Usually, there is neither cough nor fever (unless trypanosomes are 
present): 


T'reatment,—Rest the camel completely and give good food and graz- 
ing. Strychnine may be given hypodermically, or Ammontum Carbonate in 
halls twice daily until the dyspnaa is relieved and the external ademas 
disappear. Examine the blood, and if trypanosomes are found decide 
whether the camel is worth treating for that disease. 


(5). VERMINOUS BRONCHITIS OR STRONGYLOSIS OF THE LUNGS. — 
Verminous bronchitis or Verminous Broncho-pneumonia in the camel is 
caused by the presence in the bronchial tubes of a roundworm called 
Dictyocaulus filaria (Rudolphi, 1809), formerly known as_ Strongylus 
filaria ; it affects sheep and goats in a somewhat similar way. The worms 
are white and slender, the males 3 to 8 c.m. long and the females 5 to 
19 cm. ‘he eggs are ellipsoid, and measure from 112 to 135 microns 
long and from 52 to 67 wide; they contain embryo worms; the latter 
are hatched in the bronchial tubes, and then measure about 540 microns 
long by 20 microns wide. They get coughed up in considerable quantities 
on to the pasture, which becomes the agent for the spread of the disease. 
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Verminous Bronchitis in camels is said to be common in Egypt, 
but in the Punjab it has been met with occasionally only. I suspect its 
occurrence in the Delta country of the Indus in Sinde under the name 
of ‘‘ Mor,’’ and as ‘‘Mand’”’ in Karnal district. It is a disease only 
characteristic of low-lying waterlogged areas in which the worms thrive, 
and that is one reason why it is not a common disease in camels. The 


reason it is frequently found in Egypt is that the Riverine and Delta 


camels there live at a certain season in the fields of ‘‘ berseem,’’ which 
have been irrigated by Nile water. According to Piot, it is only liable 
to affect camels during about 1 month in the year in Egypt, shortly 
after the last watering of the berseem; a large number of animals were 
seen to be affected in 1889 in Gharbieh Province. 


In the Punjab I only met with the parasite in two camels, and in 
each case only one worm was found. One of these camels presented no 
symptoms; the other had had a cough for 3 weeks without either nasal 
discharge or fever, and recovered; it was slaughtered owing to Trypanoso- 
miasis 15 days after the cough had gone, hence the finding of the parasite. 
One case was in September, the other in November. I have made a 
routine of the examination for strongvles in the bronchial tubes of camels 
post-mortemed in the Punjab, and the proportion carrying the parasite 
has been less than 1 per cent. One would expect outbreaks in Indian 
camels to occur during and after the Monsoon Rains, and it is common 
in Indian sheep. The Punjab camel is chiefly a bush-feeder, but the 
Egyptian camel eats growing berseem; this is one reason why the former 
is rarely or mildly affected, as he is not likely to pick up many of the 
parasites. [ suspect that the ‘‘ infectious catarrh’’ and ‘‘ Influenza ’’ 
which certain authors have described may, in reality, be Verminous 
Bronchitis. . 


A Bactrian camel died in the Khirgiz Steppe from a lung strongy- 
losis caused by Deraiophoronema, n. sp. (Romanovitch, Bull. Inst. d’ Agric. 
1916). 


The following notes on Verminous Bronchitis are chiefly culled from 
Piot (Bull. de 1’Inst. Egypt. 1890), and refer to the disease as seen in 
Egypt :— 


Symptoms.—There are coughing fits of short duration; in the inter- 
vals the expiration is sobbing, with two or three ‘‘ catches ’’ in. it, fol- 
lowed by a slow prolonged inspiration. At each sob. the Larynx is car- 
ried forwards. At the end of expiration the head and neck are extended, 
the camel often breathing through the mouth and blowing out his cheeks. 


A nasal discharge, first serous, thin, and scanty, but later thick, 

frothy, mucoid, and streaked with blood, is seen. Sometimes the camel 
bleeds at the nose. In the discharge microscopical examination easily re- 
veals eggs and embryos of the ‘‘ strongylus filaria.’’ 
The camel goes ‘‘ off feed’? and may be constipated. Labial pruritis 
(‘‘ itchy lips’’) is often present, and the lips may become bloodstained 
from the camel rubbing the parts against trees, &c. The temperature 
may reach 104 or even 105.4 degrees Fahr. Auscultation may show loss 
of resonance and also Mucous rales. The camel may become too weak 
to rise. 


The disease generally lasts from 12 to 15 days, but, if the lung 
lesions are severe, it may last one month. ‘‘ A fair proportion’’ die. 
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Piot’s observations agree with mine, in that when the worms are 
few in number, there may be neither symptoms nor lesions. 


Post-mortem appearances, — The lungs show the parasites in the 
bronchial tubes excepting when the post-mortem is not made for 10 or 
12 hours after death, in which case the worms disappear. The anterior 
portion of the lung shows lobular hepatisation in some parts and is col- 
lapsed in others; pleurisy is sometimes present. 


Diagnosis.—The occurrence of the lung-disease during the Berseem 
season leads to suspicion as to its true nature, and microscopical examina- 
tion of the fresh nasal discharge with a low power reveals the eggs and 
embryos of the worm. 


Prophylaxis.—Piot suggests keeping the camels off the berseem and 
on dry food for 1 month after the first case appears. Avoid low-lying 
grazing grounds. 


T'reatment.—Isolation and good nursing are essential. As to medi- 
cines, stimulants may be necessary in some cases, as in ordinary pneu- 
monia. 


Direct anti-parasitic measures may take the form of fumigations or 
of intra-tracheal injections, the latter being the better plan. Fumigations 
mav be of the vapours of wood-tar, juniper berries, empyreumatic oil, or 
asafotida, but coal-tar is the best. One kilogramme vaporised by heat 
on a piece of sheet-iron will sufficiently fumigate 300 cubic metres of 
indoor space, or 20 camels. They should inhale the fumes for two or 
three hours in a closed room, with due precautions as to ventilation. 
Repeat the treatment in 8 days. The fumigation causes coughing up of 
eggs, embryos, discharge, and even adult worms. 


Piot has had very great success with intra-tracheal injections. He 
prefers the following injection :— 


Ol “Pete. cs cen ncainieice a iene eee eemrutotels 10 grams. 
POUNOD  —x5s45s potters ta cqcawseatacdedineeeneeteeaes Medueeses 10 grams. 
Wintel: .-ODNG, axestsiavusea ecto naen eles $ gram. 


(I think this might be omitted, A.S8.I..). 
Carbolic Acid, 1 per cent. solution in water 20 grams. 


One dose is generally enough. It is given by means of a trocar 
and canula 24 m.m. wide, a rubber tube, and a funnel. One aims at 
inserting the trocar between the rings of the trachea, and this is easiest 
in thin camels. The seat of injection into the trachea is in the upper 
third of the neck. After the injection the camel shows signs of intoxi- 
cation, unsteady gait, and salivation, and has violent fits of coughing. 


The important thine is to treat the case on the first symptoms. If 
treatment is delayed until lung lesions are already severe, of course one 
cannot expect recovery at once after the injection. 


If a hypodermic svringe is used for the injection with an ordinary 
needle, in making the injection it is better to incise the skin first and 
“hen insert the needle into the trachea through the wound; otherwise, 
when the camel bellows, the trachea moves under the skin and would 
break any but a very stout needle. 


(6). Pierurisy. JNFLAMMATION OF THE PLEURA.—Pleurisy may be 
acute or chronic, and these require separate description. 
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Acute PLEURisy.—This most commonly occurs either as a sequel to 
pneumonia, lung-abscess or gangrene of the lung, the bacterial invasion 
extending from the diseased lung to the Pleura. But it may occur without 
any preceding Pneumonia; I have met with two cases, one of Acute 
Pleurisy’' alone, and one of Pleurisy with pericarditis and peritonitis as 
well, and in both these cases, 1mmediately after death, the pleural exudate 
contained a bipolar-staining bacterium of the ‘‘ fowl-cholera’’ type in 
almost pure culture. Other camels were in contact with both these cases 
and remained healthy. Both the camels had Surra as well. 


Pleurisy of one side only may occur as a result of fractured ribs, 
a common accident in camels, and is then usually localised, and unless the 
fracture is compound, recovery can generally be expected. Sometimes, a 
deep-seated abscess of the Pedestal bursts into the pleural cavity and sets 
up a fatal pleurisy. 


Symptoms.—There is a sudden rise of temperature, a frequent hard 
pulse, great uneasiness, quick, shallow breathing; the belly is tucked up, 
and the breathing is abdominal with a double expiratory movement, pro- 
ducing the so-called ‘‘ pleuritic ridge.”’ The reck is carried erect, the 
ears point to the rear, the camel continually shifts his feet if standing, or 
his body if sitting. There may be a grunt after every breath or only 
after rising; pressure between the ribs on the affected side causes pain, 
but, in the camel, a grunt cannot be taken as eviderce of pain unless he 
also flinches markedly. Cough may be absent when the pleurisy is unaccom- 
panied by pneumonia; when present, it is very suppressed. Percussion 
and auscultation produce the usual evidence of pleurisy. 


Acute pleurisy occurring by itself has been quickly fatal from toxemia 
in the two cases I have seen. Diarrhoea may ,recede death. The post- 
mortems showed considerable fibrinous exudate with a quantity of thin 
dirty-coloured liquid in the pleural cavities. Chronic ‘‘ Hydrothorax ’”’ 
(‘‘ Water-on-the-chest ’’) is rare; the cases of pleuro-pneumonia which 
recover generally show pleuritic adhesions, as also do the cases resulting 
from fractured rib. 


1t should be mentioned here that the diaphragmatic part of the 
pleura is often involved in Camel Pleurisy, and this may alter the train 
of symptoms; in this case, the belly is not ‘‘ tucked up,’ but pendulous, 
as in peritonitis, the respirations are thoracic rather than abdominal, often 
with a distinct pause between each respiration. The camel is unwilling 
to sit down and, if forced, hangs back as much as he can, and may roll 
over on to his side. 


Treatment.—Pleuritic symptoms must be treated by rest and good 
nursing, aS in pneumonia. The internal stimulants recommended for pneu- 
monia should not be used, and an attempt should be made to localise the 
pleurisy, after which mustard should be applied to the affected side (the 
mustard being made into a paste with lukewarm water). If the pain is 
very great, Tincture of Aconite or chlorodyne may be administered. The 
camel should be kept on soft ground, as he rolls and shifts about and is 
very liable to injure his pads. 


If a considerable improvement as regards painful symptoms is accom- 
panied by the onset of dyspnoea, the veterinary surgeon might consider 
the advisability of tapping the affected side. 


CHRonic PLevurisy.—I have known one case only. The symptoms 
were slow decline in condition, temperature 1 or 2 degrees Fahr. above 
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normal for over one month, and occasional cough. The camel grazed, but | 
not normally. He also had trypanosomiasis, from which, however, he was 


beginning to recover. Postmortem showed double pleurisy, with much 
organising fibrinous exudate. 


(7). Hypatip DiszEasze or THE LuNas (TaPEworm Cysts IN THE 
Luncs).—The lungs of camels often contain a number of cysts due to the 
larval or hydatid stage of Tania echinococcus, a tapeworm of dogs. These 
cysts, often so obvious on post-mortemming camels, are frequently and 
wrongly blamed as a cause of death. As a matter of fact, most Indian 
camels carry the cysts and, from the practical standpoint, they are harmless 
unless, as rarely occurs, the lungs are crammed with them. The parasite 
is rare in Jubaland camels. 


The cysts may be of any size up to that of a small apple; they 
contain a watery fluid under pressure, and the novice, on cutting into one, 
will very likely receive the contents in his face unless he stands clear. 
The cysts after a certain time degenerate into yellowish masses of debris, 
and, in that condition, have often been mistaken by amateurs for tuber- 
culosis, from which disease they can easily be differentiated by the fact 
that degenerated Hydatid Cysts can be easily separated from the tissue 
around them, whilst tubercles cannot. 


Symptoms.—As a rule, the camel maintains perfect health. 


In cases where the lungs are crammed with cysts, however, there is 
emaciation and dyspna@a, unaccompanied by any fever, cough, or loss of 
appetite. Percussion gives no useful information; auscuitation shows 
abnormal whistling and rushing sounds. There is an exaggerated heaving 
inspiration, followed by a pause, then expiration with a slight grunt. 


The disease may be mistaken for tuberculosis, but if kept under 
observation for several days, the absence of any degree of fever or cough 
will assist differentiation. The tuberculin test may be used if accuracy is 
necessary. 


Post-mortem. — The lungs appear uncollapsed and both of them, 
together with the liver (which is also greatly enlarged), will be crammed 
with cysts. Unless the lungs are crammed with cysts, the camel has 
probably died from some other cause altogether. 


Preventive Treatment.—Burn the diseased organs of affected camels. 


Treatment.—If{ the camel is old, destroy him. If young, give rest 
and good rations, and a dose of llb. Mag. Sulph. as a laxative; Ammon. 
carb. may be given as a heart stimulant. The object of treatment is tq 
tide the animal over until the cysts degenerate. 


(8). Noputar Diskasz or THE Luncs.—This is only recognisable on 
post-mortem. The nodules seem to do no harm, and are the remains of 
irritation of the tissues by parasites, often Filaria. The bronchial glands 
may also contain the nodules. Sometimes the nodules look like cysts with 
the remains of the larval nematode worm inside. The condition has of 
itself no practical importance. 
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CHAPTER 26 


DISEASES OF THE HEART. 


Under this heading, the following diseases must be described: — 
Pericarditis, Myocarditis, Endocarditis, and dilatation with atrophy of the 
heart-wall. Occasionally, Tuberculosis and echinococcus Hydatids are met 
with in this organ; whilst there are two other common conditions found on 
autopsies of camels dead of acute trypanosomiasis or of septiczemic disease, 
viz. :—Hzmorrhages under the endocardium (inner lining membrane) and 
excessive accumulation of pericardial fluid. 


In spite of the thorny nature of the camel’s diet, only one case of 
Traumatic Pericarditis, so common in the ox, has been recorded (by Gibson) 


in this animal; the camel is not, like the ox, in the habit of swallowing 


foreign bodies such as nails, wire, &c. 


PERICARDITIS. INFLAMMATION OF THE PERICARDIUM.—I have seen 
only one case, and it was not traumatic. It was a camet which suffered frst 
from Pleurisy, having a period of 7 days’ fever, off feed, with frequent 
shallow abdominal respirations, and no cough. On the 8th day, there was 
involuntary regurgitation of food into the mouth. On the 9th day, the 
heart-beats were 90 to the minute, the interval between the two sounds 
being as long as the interval between two beats; the pulse was imperceptible 
at the Posterior Tibial Artery, respirations only 14 to the minute; there 
was a marked jugular pulse, but no cdemas. There was a grunt with 
every breath. At this stage, a correct diagnosis was formed, based upon 
the disproportion of the number of respirations to that of the heart-beats, 
together with the other indications. Next day, the camel was so weak 
that Strychnine injections were given, which caused a temporary improve- 
ment, whilst the interval between the two heart-sounds was reduced to 
the proper length. Next day, symptoms of Peritonitis appeared, and the 
camel died. 


Post-mortem showed double Pleurisy, Pericarditis with much bright 
yellow exudate, and commencing Peritonitis. The pericardial fluid showed 
an almost pure culture of bacteria of the ‘‘ fowl-cholera ’’ type. The disease 
did not appear contagious, as many other camels were living with this one, 
remaining unaffected by any condition due to this organism. 


Pericarditis is said by Mason (Journal of Comp. Pathology, Vol. 23, 
p. 168) to be caused sometimes by the presence of Sarcocysts in the heart- 
muscle (see p. 267). This form, so far, has been met with only in Egypt. 


Myocarpitis & ENDOCARDITIS (INFLAMMATIONS, RFSPECTIVELY, OF THE 
HEART-WALL AND ITS INNER LINING MEMBRANE).—-These have heen verorted 
by Mason in cases of intense Sarcocyst-infection in camels at Cairo Abbatoir 
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(see Sarcocystosis). The symptoms due to the heart-lesions are not men- 
tioned, but the camels were old and extremely emaciated. 


DILATATION OF THE HEART-WALL WITH ATROPHY.—The right side of 
the heart is most often affected, and 1 think the common cause of the 
condition is to be found in working camels too soon after an attack of 
Pneumonia or during the course of subacute trypanosomiasis. The right 
ventricle. sometimes both, appears larger than normal, and its walls ex- 
tremely thin. Mason has noted Dilatation as a result of the heart-lesions 
in Sarcocystosis, which see. 


Symptoms.—The camel feeds well but does not thrive. Generally, 
he is not placed on the sick list until he has become so miserably thin and 
weak as to be quite unfit for work. There may be a swaying of the hind- 
quarters owing to muscular weakness, and, in cases complicated by Trypano- 
sumiasis, the paroxysms of that disease may be accompanied by temporary 
partial paralysis of the hindquarters. A marked jugular pulse assists 
diagnosis. Extremely weak emaciated old camels which cannot be got 
into condition by good food and rest, and are not suffering from acute or 
subacute Trypanosomiasis, will often be found to be suffering from Dilata- 
tion of the heart, with severe anemia, the blood, in some cases, being so 
thin as to have a cherry colour. 
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CHAPTER 27. 


DISEASES OF THE DIGESTIVE SYSTEM, 


DISEASES OF THE TEETH. 


Camel dentistry is of the simplest kind. I have never seen Caries 
or Alveolar Periostitis necessitating extractions. The most common and 
annoying abnormal condition in camels is a space in the arcade of molar 
teeth, which is normally continuous and unbroken. 


Abnormally overgrown incisors may be met with, owing to the teeth 
having been cut in an irregular fashion. They may be sawn and rasped 
into shape, if necessary. 


‘““ Overshot,”’ or deformity, causing the upper jaw to project forward 
considerably beyond the lower, is by no means uncommon, and most of the 
cases 1 have seen were in cow-camels. The abnormal projection of the 
upper jaw may be several inches; in a tree or bush-browsing country, it 
is of no great moment, but in countries like Somaliland, where the camels 
depend a good deal on grass, one would be ill-advised to purchase such an 
animal, ‘There is no cure. 


Overgrown molars and abnormal projecting sharp edges are much 
less common in camels than in horses. They are due to some irregularity 
in the direction of the growth of the molars, as a result of which parts 
of them are left unopposed (and unworn) against the teeth of the other 
jaw, and so become overgrown. Any of the molars may be so affected. 
The abnormality does not usually affect the camel’s feeding, but greatly 
interferes with chewing the cud, the direction of the motion of the lower 
jaw during rumination being alternating. It is cured by inserting a mouth- 
gag and rasping down the projecting piece with an equine tooth-rasp. 
Sometimes, tooth-shears have to be used. 


Abnormal spaces between the molars, due to irregularity in the 
development of those teeth, are common. The abnormal space is_ nearly 
always in the upper jaw, and may appear between any of the teeth, although 
most often between the second and third grinders. Sometimes the abnor- 
mality affects both sides of the mouth. Food collects in the spaces, and this 
causes the characteristic smell associated with retained food in equine 
dentistry. Sooner or later, a twig lodges in the space, and, projecting on 
either side, leads to ulceration of the cheek (sometimes even penetration) 
or of the tongue. An abscess over the region of the upper molar arcade 
should always lead to an examination of the inside of the mouth for 
abnormal spaces between the molars. Treatment in some cases simply con- 
sists in the removal of the greater part of the collected food from the 
space with a piece of stick, every evening. When the abnormal space 
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is within easy reach of the hand, it ean be plugged with gutta-percha. 
One removes every vestige of food from the space; and inserts the gutta- 
percha in a state not softer than is absolutely necessary for shaping it into 
the space; the sides of the plug must be finished off so as to leave no 
projections; and the camel must be prevented from chewing the cud for 
at least an hour (so as to allow the gutta-percha to harden before the 
camel masticates) by tying a rope fairly tightly over both jaws. These 
plugs have kept their position for 6 months or longer. 


Blunting the tushes.—This operation was recommended as a result of 
my own experience to prevent vicious camels from doing much damage 
when fighting. Vicious or ‘‘ musth ’”’ camels, particularly those of 8, 9, 
or 10 years old, indulge in fights which sometimes have fatal results or 
cause severe injuries from wounding, and the damage is done by the 
formidable tushes; during the musth season an enormous amount of time 
is taken up in dressing the wounds, to say nothing of the cost of the 
dressings. By blunting the canine teeth of pugnacious camels, one may 
save most of this; the operation does not interfere in the least with the 
camel’s ability to graze, but tends to make an 8 or 9-year-old camel 
appear oider than he really is, on a superficial inspection of the mouth. 


. ‘he camel is tied up and rolled over on to one side; a nick with 
a triangular file is made } inch (not more) from the top of the full-grown 
tush; the nick gives the saw a ‘‘ bite’’ on the tooth, the top of which 
is then sawn off, taking care not to wound the mouth during the process ; 
the stump is well rounded off with a tooth-rasp. The same is done to 
all the tushes. The whole operation can be done with a rasp alone, but 
takes more time and trouble. The upper incisors can be blunted too if 
necessary. 


DISEASES OF THE PHARYNX. 


‘he diseases of this part of the throat include Choking, Injury to 
the Palatal expansion, and Pharyngitis. The Anthrax-like diseases and 
Anthrax itself (described on p. 268) frequently cause intense and painful 
swellings in the region of the throat, which may lead to confusion in 
diagnosis. 


The Camel-Bot is the most common parasite of the throat; leeches 
also sometimes reach that organ. 


In a little book called ‘‘ Burden camels,’’ written by Lennox-Cun- 
ningham after an experience in Somaliland, that author describes two 
other conditions, viz. :— 


(1). Croup, which he describes as ‘‘ mildly contagious’? and “ ap- 
parently not infectious,’ with fever and a hard dry cough. 

(2). Laryngitis, mildly contagious, with high fever, swelling of the 
throat, salivation, nose poked out, and showing inflammation 
of the tongue, gums, and buccal mucous membrane, and a 
duration of 3 to 10 days. 


My own experience in Somaliland and Jubaland has not enabled me 
to identify these two diseases; I have seen many throat cases of all sorts 
excepting these. I cannot recall a single case of either Pharyngitis. or 
Laryngitis in the camel brought on by bad weather, i.e., by ‘‘ catching 
cold.”’ 


Dysphagia (difficulty in swallowing) is a constant feature of the 
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diseases of the pharynx, but if accompanied by vomition or abdominal 
pain, it may be caused by affections of the Gullet or of the Paunch. 


In India, all sorts of throat affections go under the name “ Galgadh.”’ 


Detailed description of the Diseases of the Camel’s Pharynx will 
now be given under the following sub-headings :— 


(a). Choking. 

(b). Injuries to the Palatal Expansion. 

(c). Pharyngitis (Inflammation of the Pharynx). 
(d). Parasites of the Pharynx. 


(a). CHoxinc.—Choking with solids is practically confined to ration- 
fed camels, generally greedy feeders bolting their grain in too much of 
a hurry. The symptoms are fits of coughing, shaking the head, salivation 
and attempts at vomition, or spasmodic movements of the Gullet (seer? 
on the underside of the neck). Although these symptoms may seem alarm- 
-ing enough, I have never met with a case which did not recover if left 
alone or led about for a short time. More persistent cases might be 
treated by administering, very carefully, small draughts of water. Greedy 
camels should be fed by themselves, or may even have their ration of 
grain put before them gradually, in handfulls, by the camelman. 


(Choking with liquids frequently results in mechanical pneumonia 
of a very dangerous kind. It is most lable to occur when administering 
oil; but may happen with any fluid given when the nostrils are grasped 
instead of the upper lip by the man holding the camel’s mouth open). 


(b). INguRIEs to THE PaLaTaL ExpaNnsion.—This organ is liable to 
two kinds of injury, viz. :— 


(1). Bites received when musth camels are fighting; the injury is 
sometimes caused by the camel’s own teeth, sometimes by his 
adversary’s. 

(2). The effects of an unusually violent extrusion of the organ, 
generally when a high-couraged camel is being hurt by some 
operation, such as “‘firing.’’ Whether the nature of this 
injury is a laceration or not, I have never been able to make 
sure, but I have seen undoubted cases of severe palatal trouble 
arising at once under these circumstances. 


Symptoms.—The camel goes off his feed, pokes his nose out so as 
to elevate it, and carries his head stiffly, making constant swallowing 
movements, which cause his ‘‘ Adam’s apple ’’ to move up and down. In 
most cases, there is little or no external swelling or pain in the region 
of the throat, the exception being in the case of wounds (of the palatal 
expansion) which have become septic; then the swelling may be considerable, 
and the breath may have a putrid smell. Often, there is a frothing of 
the saliva about the lips, or grinding of the teeth. 


Fever may or may not be present, according to the severity of the 
injury, and its freedom or otherwise from Gangrene. In ordinary cases, 
the camel is unable to drink or to eat food placea in front of him on the 
ground. If the pain and fever are severe, he will be disinclined either 
to eat or to chew the cud; if they are slight, he will eat food placed in 
his mouth or given to him from an improvised manger so that he need 


not depress his head, and he may even be able to graze off the branches 
»f trees on a level with his head. 


Plate 20. 


Branch of “Irgin” in flower, from drawing by G. M. Castle Smith. 
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Fits of coughing, the cough being hard, with a ‘‘ catch ’”’ in it, are 
usual in most diseases of the throat, but, in the case of Palatal injuries, 
I have often noted absence of any cough. 


When bites or wounds of the Palatal expansion are suspected, one 
should examine the organ; only a portion of it is visible even when the 
mouth is held wide open, the camel gurgling in protest; to see it properly, 
insert a mouth-gag, have it held in position by reliable men, insert the 
hand into the pharynx, grasp the Palatal flap, withdraw it with the hand 
and examine it. Wounds, swellings, gangrene, &c., can thus be located 
and dressed. In examining the throat, a glove without the fingers is 
useful to protect the hand from the sharp borders of the molar teeth; 
and every precaution is necessary to prevent a sudden violent movement, 
which might break the operator’s forearm against the gag. 


As a rule, these cases improve with proper treatment in a few davs, 
bat complete relief from pain in lowering the head may take much longer. 


Diagnosis.—Such cases as these are not to be confused with Rheu- 
matism of the neck, in which there are no throat symptoms, but a similar 
inability to lower the head; nor with Suppuration of the Frontal sinus, 
in which there is usually either a nasal discharge or a sinus. Pharyngitis, 
due to irritants, is sometimes hard to distinguish from Palatal injury, 
when no history is available and no mouth-gag at hand; but, in the former 


case, cough is seldom absent and there are usually also symptoms of gastric 
and intestinal irritation, 


L'reatment.—The palatal expansion should be examined at once; if 
the organ shows septic inflammation or gangrene, the diseased portion may 
be excised. This is a rough and ready operation, consisting simply of 
drawing out the part and cutting it across with a knife. Hardly any 
hemorrhage results, the camel obtains instant relief and suffers no ill 
effects. ‘lhe expansion should not, however, be removed at a level higher 
than half-an-inch in front of the first grinders. 


When no injury can be seen, the camel must be handfed, fed from 
a raised manger, or browsed on tallish trees, as the case may be. Small 
dvinks of water should be ‘‘ drenched ’’ with great care and frequently, 
until recovery is sufficiently advanced for him to be able to lower his head, 
which he will do more easily at first in the standing position. The native 
owner must not be encouraged to fire the throat, as he is sure to desire to do. 


Linseed tea, carefully given to avoid choking, is an excellent nutritive 
to give during the acute stage of the disease. Extract of Belladonna is 
the most effective drug to use. It may be mixed with Treacle or Gur 
and given as an Electuary, 4 or 5 times a day in doses of 4-drachm; or 


rubbed down with water and given as a draught in doses of 1 or 2 drachms 
twice daily. 


_in throat diseases, the attention given by the camelman to hand- 
feeding is of great importance, for neglect of it spells rapid loss of condition. 


(c). PHARYNGITIS, INFLAMMATION OF THE PHARYNx.—I only know one 
certain cause of this disease (apart from affections of the Palatal Expan- 
sion), and that is the eating of irritants such as Box and ‘‘ZJrgin,’”’ and 
other plants possessing an irritant sap. 


Sometimes the ingestion of plants to which the camel has not been 


accustomed will set up the condition, such as the mildly irritant ‘‘ Garras ”’ 
tree of Somaliland. 
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_ The symptoms are swelling of the throat, elevation of the nose, 
salivation, ‘‘ spewing of the cud,’’ and gaping. When the irritant ingested 
has been a severe one, there are generally signs of gastric trouble as well. 


The treatment is dealt with in the section on Poisonous Plants, and. 
consists in giving demulcents, such as broth, linseed tea, or even the pure 
medicinal paraffin; sometimes hastening the elimination of the irritant by 
the use of Arecoline Hydrobromide. 


(d). PARASITES OF THE PHARYNx.—There are two of these to he 
dealt with, viz. :—Bots and Leeches. 


‘'HE CAMEL Bot. CEPHALOMYIA MACULATA (WIEDMAN) OR CEPHALOPSIS 
TITILLATOR (CLARK).—The Camel Bot is the larval or ‘* grub ’’ form of this 
fly, which is found in every camel country. The fly deposits its larve 
direct inside the nostrils of the camel, and they crawl up the nostrils and 
develop in the upper part of the camel’s throat, i.e., the naso-pharynx, to 
the mucous membrane of which they attach themselves by their hooks. 
There they sojourn for months, and are eventually sneezed out through 
the camel’s nostrils on to the ground, where they go through a pura stage, 
from which emerges the fly itself; thus, the cycle is completed. The fly 
is of rapid flight. 


¢¢ 


The larva, or Camel Bot, known as ‘‘ magaz ki kera’’ in India, and 
‘* Sangali’’ in Somaliland, is, when fully developed, a maggot one inch 
long, soft and dirty-white, capable of fairly fast movement, and with its 
inferior surface flattened. There are 9 body rings, all bearing triangular 
spines pointing in a backward direction in a single row, and collected into 
pairs with intervals between. A faint dark line of spinelets is seen on 
the inferior surface, half-way between each ring of spines. The two hooks 
at the anterior end are black and sickle-like, curving downwards and 
outwards; above the hooks are stalked ‘‘ eyes’’ or sense organs. The 
posterior extremity shows a circular cavity, bounded with thick lip-like 
edges furnished with spinelets. 


Seasonal occurrence.—In India bots are sneezed out by camels at 
two seasons every year, viz., spring and late autumn, but more particu- 
larly in the spring months of March and April; the ‘‘ second crop ’’ ap- 
pears in October, November, and December. In Iraq, Patton says the 


second crop of larve leave in August. 


Between mid-April and mid-June the camel has no “‘ bots,’’ and 
the fly is active. In late June small bots, recent arrivals, may be found 
in the animal’s pharynx. After that date most camels harbour bots. 
until the following spring. 


Effects on the camel,—Bots cause a good deal of sneezing in camels 
at the changes of the seasons, but, ordinarily, no other inconvenience. 
The sneezing is most marked when the camel is eating his grain ration. 


On occasion the periodical evacuation of bots may cause a watery 
nasal discharge; the camels often sit breathing through the mouth a good 
deal and sneezing at frequent intervals. 


It is possible that Anthrax may sometimes find its way through 
the camel’s defences by means of the punctures made by the hooks of 
bots in the throat of the animal. 


Much mistaken information has been circulated in the past by 
inexperienced writers on the subject of the Camel Bot. It is hardly 
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ever met with in the Frontal Sinus of the camel, although I have met 
with dead flattened ones in the middle meatus of the nose. After the 
death of the host, a stray bot will sometimes be found to have wandered 
into the Larynx, and to have re-attached itself there. The Camel Bot 
is of small practical importance to the Veterinarian. 


Of course, as the Bot is normally sneezed out at the very times 
when lung-trouble is most often met with, i.e., at the changes of the 


seasons, it has been wrongly accused of causing serious respiratory 
troubles. | 


LEEcHES. — These parasites may attach themselves to the mucous 


membrane lining the throat, giving rise to cough and hemorrhage from 
the mouth. 


With the help of a mouth-gag, they may be detached by hand, 
using a thifi cloth to grip them with. 


DISEASES OF THE GSOPHAGUS OR GULLET. 


GONGYLONEMA Scutatum (MILLER) is a nematode worm found in 


the mucous membrane of the gullet of camels in Egypt (Mason), where 
it sometimes causes nodular lesions. 


VOMITION IN THE CAMEL.—This is not in itself a disease. Many 
healthy camels of nervous temperament vomit freely when handled. Vomi- 
tion in an undisturbed camel, however, is a symptom of disease; it may 
take the form of vomiting into the mouth, the vomit being swallowed 
again without being ejected; this is hable to be confused with normal 
rumination, but when it is true vomition the vomit is liquid and is 
swallowed quickly after it comes up. When camels vomit owing to some 
disease, the tissues of the under surface of the neck near the chest are 


generally markedly more pendulous than usual, and regurgitations are con- 
stantly occurring. 


Vomition occurs in Impaction of the third and fourth stomachs, in 
weak camels suffering from recurring tympanitis, and in some cases of 
irritant poisoning. For treatment see under these heads. ‘‘ Spewing of 
the cud’’ is also seen in Pharyngitis. 


1f one is doubtful whether a camel is vomiting, lower his head 
forcibly towards the ground when he is standing; the vomit will then 
be ejected. The same procedure is useful when it is desired either to 
examine the vomit for Oleander or other leaves, or to assist vomition; 
in the latter case, whilst the head is forced down, a stick held by a man 


at each side is repeatedly worked along the lower surface of the neck 
from behind forwards. 


One case I saw in a young camel of 4 years old appeared to be 
due to some functional disease of the gullet. The camel was no better 
developed than a two-year-old, and was very emaciated. There was 
difficulty in swallowing water, which was rapidly sucked into the mouth, 
and the head was then raised before the next mouthful was taken; the 
camel watered like a fowl. There were frequent vomitions and regurgi- 
tations, and a pendulous appearance of the tissues of the under surface 
of the neck. An improvised probang passed easily into the Rumen. The 


case was a chronic one and remained undiagnosed, as the camel was only 
seen twice. 
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DISEASES OF THE RUMEN OR FIRST STOMACH. 


1 have not been able to recognise Impaction of the Rumen with 
food as a disease of camels. I have met with the following :— 


(a). ‘'ympanitis (Distention with Gas). 

(b). Rumenitis (Inflammation of the Rumen). 

(c). Over-distention of the Rumen with Water. 

(d). Chronic Productive Inflammation of the Rumen. 


(a). TYMPANITIS, OR DISTENTION OF THE RUMEN WITH Gas.—This is 
the most common disorder of the Rumen, but is infrequent in camels as 
compared with cattle. It is due to excessive fermentation of food in the 
organ or to interference with the movements of the Rumen from weak- 
ness or pain. In camels, therefore, the common causes of Tympanitis 
are : Grazing when the leaves or grass are damp with rain or dew; sudden 
changes of food, particularly when access is obtained to a standing green 
crop, or when large quantities of green meat are given to camels which 
have been either on dry food or on poor grazing, and which have not 
been gradually accustomed to the change of diet (this occurs particularly 
with Leguminous crops, like Lucerne and Clover, or in Irdia, with Mote, 
Mung, Sainji, Gwar, &c.); also, the. ingestion of indigestible or poisonous 
plants or of stunted crops of Millet affected by drought; whilst chronic 
wasting diseases, such as Trypanosomiasis, or the semi-poisoning sometimes. 
produced during the treatment for that disease in a weak subject, painful 
Pleurisy, and abscess and gangrene of the Lungs, may all be accompanied 
by Tympanitis (usually of a recurrent nature), I have never seen Choking 
cause Tympanitis in the camel. 


: Tympanitis also develops when camels lie for a long time helpless 


and prostrate on the side, as in neglected cases of Paralysis. 


Symptoms.—The belly appears distended with gas, and a drum-like- 
sound is produced by tapping on it with the fingers. ‘The swelling and the 
sound are both most marked on the left side. As a consequence of the 
pressure of the distended organ on the Diaphragm, the breathing is hurried 
and laboured. There are signs of pain, denoted by uneasiness and frequent 
changes of attitude. Small quantities of dung are frequently being passed.. 
The temperature is generally normal. 


If unrelieved, the camel dies from suffocation. 


When caused through weakness, the distention may not be so great 
as to interfere much with the respirations, and is frequently accompanied. 
by vomition. 


In recurrent cases, especially, it is very easy to overlook the symp- 
toms caused by any lung-disease, the pain of which is often the real cause 
of the Tympanitis. When there is any doubt, take the temperature, and 
resort to auscultation and percussion of the chest. 


Treatment.—As a rule, uncomplicated cases are speedily cured by 
the following draught, very carefully given :— 


Ammon. ‘Carb:. ic ceireecriesinsieaciniess 4 02. 
Oil of Turpentine ............ eee 14 or 2 ozs. 
Iinseed! “Wea. 2 tnssuiccectevacrwetaetdowedee 14 pints. 


Eucalyptus Oil, $0z., may be used instead of the Turpentine. Milk: 
may be used instead of the Linseed Tea as a vehicle for the Turpentine. 
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The belly should be well massaged on both sides. 


lf the medicine fails to relieve, and there is great distress in breath- 
‘ing, a veterinary surgeon may use the Trocar and canula; I prefer the 
pattern and size used for puncturing the bowel in horses, and the seat of 
the puncture is on the left side, but nearer the last rib, than in cattle. 
The canula should be held in position with the rim resting on the skin 
for half-an-hour after the excess of gas has escaped, unless the camel 
is restless, in which case there is some risk of the canula coming out of 
the Paunch. If puncture has been performed, the camel should have three 
weeks rest after recovery. 


When lung disease is responsible for the Tympanitis, my experience 
has been that the cases end fatally. Recurrent Tympanitis due to weakness 
-often yields to patient treatment, provided there is no active wasting 
disease; the prescription given above generally relieves every attack, and 
strength is regained by good food carefully given, together with the use 
-of Bitter Tonics such as Chiretta or Gentian (4 0z. of either, twice daily, 
in a bolus with flour, Gur, and a little Ghee). 


lf poisoning is suspected, the relief of the Tympanitis should be 
followed by the administration of a purgative (see Poisoning). 


in all cases of Tympanitis, liquid medicines require most careful 
administration, as laid down on p. 152; there is great liability to choke, 
owing to the shortness of breath. 


lf the cause of the disease was dietetic, due care should be taken 
after recovery to accustom the animal gradually to any required change 
-of diet. 


(b). RuMENITIS, INFLAMMATION OF THE RUMEN.—I have seen this in 
Arsenic Poisoning; the symptoms of Rumenitis are often masked by those 
of an accompanying Enteritis. The pain is shown more by the rapidity 
of the respirations than by the usual rolling associated with intestinal pain ; 
tvmpanitis is absent. Perforation of the walls of the water-cells may 
result in Peritonitis with a new train of symptoms, and is quickly fatal. 
The treatment is as for irritant poisoning, such as Box or ‘ Jrgin” 
poisoning. 


(c). OvER-DISTENTION OF THE RUMEN WITH WatTER.—This strange’ 
condition I have met with once only. 


Camel salesmen sometimes give salt to their camels before bringing 
them to the purchasing officer, and this makes them blow themselves out 
with huge quantities of water, so that a greenhorn might think that they 
were in good condition. ‘The case I saw (after the camel’s death) had 
the Rumen enormously distended with water, which was running out of 
the dead camel’s nostrils; the pressure had caused flocculent masses of 
soid exudate to form in the peritoneal cavity. The camel had died 
12 hours after purchase. 


7'reatment.—Puncture the Rumen at once (see Tympanitis). 


(d). CHRONIC PRODUCTIVE INFLAMMATION OF THE RUMEN. — This 
unusual condition has only been met with once. The cause remained 
uudemonstrated. ‘lhe animal was 8 years old and poor in condition; he 
had not complete control over the movements of the hindlegs. This camel 
tried to eat, but threw the food out of his mouth again, being apparently 
unable to swallow it, although he could drink well. In three days, un- 
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easiness and signs of dull colicky pains developed, and these continued for 
3 more days, when the camel was destroyed in a dying state. There had 
been 1 or 2 degrees Fahr. of fever the whole time. 


On post-mortem, the mouth and throat (which had been thoroughly 
searched during life) were found normal. The Rumen, however, was 
immensely tumefied over its inferior part, which in places was three inches 
thick. ‘The adventitious tissue was between the mucous membrane and 
the muscular layers. It consisted of new tissue produced by chronic 
inflammation, with a white opaque material occurring in streaks and 
‘“‘ islands ’’ of varying sizes, near the mucous membrane; these latter were 
areas of leucocytic infiltration, and many contained the debris of thorns 
visible to the naked eye. The new tissue nearest the peritoneal surface 
was gelatinous in consistency. The mucous membrane of the floor of the 


Rumen was intact save for slight congestion over an area about 4 inches 
square. 


The carcase was otherwise normal, save for hemorrhages in the 
muscles of the lumbar region, which may have caused the abnormal gait 
of the hindlegs. 


Pieces of the tumour have been submitted to several pathologists 
without any definite information having been forthcoming. One conjectures 
that the thorns may have introduced some organism, having penetrated the 
Rumen when it was in a catarrhal condition, due to some irritant medicine 
given by a camelman. Sarcospores were seen in the tumour, but did nct 
appear as centres of irritation therein. 


There are no known diseases of the Second Stomach in the camel. 


DISEASES OF THE THIRD AND FOURTH STOMACHS OF THE 
CAMEL. 


As has been remarked in the Chapter on Anatomy, the Third and 
Fourth Stomachs of the Camel form one chamber internally. 


Inflammation of these two organs, or Gastritis, has only been noted 
in the camel in connection with Inflammation of the Bowels or Enteritis, 
and therefore will be dealt with in the section on the Diseases of the 
Intestines. 


The Parasites of these stomachs are described on p. 308. 


Nodular disease sometimes affects the Omasum (third stomach) as 
well as the intestines (see p. 307). 


‘he only ailment remaining under this head, therefore, is /mpaction- 


IMPACTION OF THE OMASUM AND ABOMASUM WITH Foop.—Althougn ex- 
perienced men consider that these diseased conditions are not really met 
with in cattle, there is no doubt whatever that both occur in the camel. 
The contents of the normal Omasum in the camel are soft in consistency ; 
in Impaction, the third and fourth stomachs, sometimes both, are tightly 
distended with dry ingesta, and the symptoms are those of complete stop- 
page. ‘The condition that brings about this Impaction in camels most fre- 
quently in practice is an overdose of Atoxyvl or Scamin in the treatment of 
Trypanosomiasis ; the walls of the third and fourth stomachs seem to_be- 
come readily paralysed thereby (fortunately, Atoxyl is no longer the chief 
curative drug for Trypanosomiasis). 
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1 have also seen true Impaction occur in painful chest diseases, such 
as Pleurisy. 


in Australia, camels sometimes suffer from a ‘‘ felting ’’ together 
of twigs in the Omasum and abomasum, which is not very amenable to 
treatment. 


Sometimes, the Impaction is brought about by the ingestion of an 
abnormal quantity of sand with the grazing. As the two stomachs form 
one cavity, the abomasum gets impacted before the omasum. 


Symptoms.—The train of symptoms in Atoxy] (Soamin) poisoning are 
more suitably described under the Treatment of Trypanosomiasis. It is 
not clear whether the occurrence of small hemorrhages in the brain may 
not be the first lesion in such cases. 


In Impaction due to other causes, there is, first, constipation, fol- 
lowed in a few days by almost complete absence of feeces; there are con- 
tinuous dull colicky pains, shown by uneasiness, constant shifting of posi- 
tion and grunting; and, after the first few days, vomition. If it is the 
fourth stomach that is impacted, it may be felt as an abnormally hard 
mass immediately behind the last rib on the right side; in any case, the 
camel gives a grunt of pain when his belly is pressed upon. 


Treatment. — Give at once 24lb. of Epsom Salts; give frequent 
drenches of water, but withhold all food. If an enema-pump with a Reed’s 
tube is available, use it twice daily. I1f the abomasum is palpable on the 
right side have it well neaded with the fist. Any tendency to loss of 
control over the limbs will, if marked, make it necessary to tie the animal 
down on soft ground where he cannot hurt himself. When the impaction 
is due to sand, an oily purgative, say, Linseed Oil, 2 quarts, is better than 
the Epsom Salts. Arecoline hydrobromide may be used in obstinate cases 
(hypodermically in 2 grain dose). 


An alternative treatment is :—Give 3lb. Treacle mixed in 1% pints 
of hot water, and repeat with two-thirds of this dose every 8 hours until 
the stoppage is relieved. 


Prognosis is bad if vomition has already begun before treatment, or 
if the impaction is complicated by disease of the lungs or of the pleura; 
prognosis is good when treatment is adopted when constipation is the 
principal symptom. 


DISEASES OF THE INTESTINES. 


Under this heading, I will place the following for convenience in 

description :— 
(a). Colic (‘‘ Gripes ’’). 
b). Diarrhcea in the Sucking Calf. 
(c). Diarrhea and Dysentery in Adults. 
d). Gastro-enteritis (Intlammation of the Abomasum and 
Intestines). 

(e). Nodular Disease of Intestines. 
1). Prolapse of the Anus. 


Sometimes, a camel shows a desire to eat earth; this may be due 
to a deficiency of salt in the diet or to anemia (as from Trypanosomiasis). 
In the former case salt must be provided, and in the latter the cause of the 
anznna must be found and treated. 
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(a). Coxic, Gripes, ‘‘ STOMACH-ACHE.”’— Vernacular names: India, 
Sul; dard; pet ka dard. 


In camels, colic is rarely met with, even when the animals receive 
rations, excepting in the form known as ‘‘ Sand Colic.” 


The causes of Colic in camels are not always demonstrable. Wee- 
villed grain; mouldy grain; old or mouldy bhusa; sudden changes of diet; 
greedy feeding (as when a bully is given grain along with a number of 
other animals, so getting more than his share); grazing too close to the 
ground in sandy country (‘‘ Sand Colic’’) particularly in camels not accus- 
tomed to the desert; all these have been responsible for causing ‘‘ Colic.’’ 
But intestinal calculi, Volvulus and intussusception, are unknown in the 
camel. I am unable to account for the ‘‘ recurring ’’ colic, which is as 
common as any other form, having had such extraordinary good results 
from a simple treatment of it that no opportunity for post-mortem examina- 
tion of a case of it ever occurred. 


Symptoms.—Uneasiness; constant shifting of attitude; sitting with 
belly pressed against the ground and the hindfeet tucked to one side; 
rolling and kicking; rapid respiration and pulse; ‘‘ crouching ”’ gait; moan- 
ing; sometimes straining. ‘Temperature normal or below it. If there is 
fever, the case is generally either one of Gastro-enteritis or of Peritonitis 
(in the latter case, one finds the characteristic changes in the respiration). 
Colic with Tympany is dealt with under Tympanitis. Colic with vomition 
is symptomatic of Impaction of the 3rd or 4th stomachs, which see, or of 
Poisoning by Irritant Plants. 


According to the cause, there may be constipation or diarrhoea. 


In some cases, always exhibiting normal temperature and without 
any marked changes in the appearance of the dung at any time, attacks 
of colic appear almost daily over long periods, say 3 or 4 months. This is 
‘‘ recurring ” colic. It may happen at any season, and I have seen it in 
camels of 6 to 10 years of aye. ‘The camel loses condition owing to the 
frequent attacks. These cases may be recognisable by the abraded appear- 
ance of the skin over the Zygomatic Process (just behind the eye), over 
the 7th rib, and over the hip-joint, due to the animal rolling and making 
these prominent places sore. Sometimes I have wondered whether these 
cases were Renal and not Alimentary. 


Sand-colic, generally occurring in the rains when grass or small 
plants are just springing up from a sandy soil, and due to the sand ingested 
therewith by the camel when grazing, is really an enteritis and is usually 
accompanied by diarrhoa, the feces containing recognisable sand, which 
may also be found in the mouth. 


T'reatment.—Having made sure that the camel is not suffering from 
Peritonitis, give 2lb. Epsom Salts in plenty of water, and, if the pain is 
violent, give from 4 to 3 0z. Chlorodyne in a little water three times daily. 
If an enema-pump with a Reed’s tube is available, give a copious enema 
of warm soapy water, taking care to keep the tube well lubricated with 
Vaseline and to push it gently as far up the bowel as possible (it may be 
passed as far as the flange). 


lf constipation is present, an alternative dose is :— 


Linseed. (Onl: uiinecssve avis vadateaeyieas 2 quarts. 
Ammon. Carb. — .........ccseeeeeeee Sever 4 OZ. 
Ol CLereDs. « ciscotlnwrmnavideeecadoustanan 14 oz. 
Chlorodyne .......c cece eccceececeeeeeenen sees 3 OZ. 


But, as a rule, I prefer to use Epsom Salts. 
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_ Water forcibly administered from time to time aids and hastens the 
action of the purgative. Instant relief is the rule when the purgative has 
acted. 


Put the camel in a sandy place free from stones so that he cannot 
injure himself when rolling, and leave a man in charge as long as any pain 
is manifested. Withhold food until the patient is cured. 


I have had miraculous results with this simple treatment in “‘ re- 
curring ’’ cases. Camelmen have no non-irritant purge that can be relied 
upon in their native ‘‘ pharmacopoa’’; Epsom Salts nearly always seem 
to remove the cause of the complaint. Many of my cases were cured 
completely after this purgation; others by a subsequent dosing with $ lb. 


Epsom Salts daily for 8 days. 


For ‘ sand-colic,’’ the oily purgative in the prescription given above 
is more suitable than the Salts; or the plain remedy of Sarson Oil, 4 lb., 
or of Linseed Oil, 2 quarts. When there is much Sand-colic among the 
camels, it is better to forestall trouble by inspecting the mouths and dung 
of all the animals, and, when sand is found, to dose the sand-eaters with 
Oil, as above. A salt ration should be issued, and muzzles may be used, 
if advisable. 


‘The native treatment of colic consists in firing the abdomen, a= 
useless and brutal proceeding; it is a well known fact that if a nervous 
camel is pulled about, frightened or hurt, it often has a temporary diarrhea. 
The native argues that by the pain caused by firing the belly the constipa- 
tion, if present, 1s overcome. 


When the cause of the attack of colic is known, steps should be 
taken to prevent any recurrence, as by feeding only on sound foodstuffs, 
a proper regulation of the diet, feeding bullies separately, removing the 
camels from sandy ground until the grass or undergrowth has had time 
to grow, &c. 


(b). DraRRHaA IN THE SuckinG CaLr.—In Somaliland, this is called 
Dab. 


It is generally due to overfeeding with milk within the first 7 days 
of life, and is most common when the dam is fat, or when she has calved 
in the Rains and her milk has been flushed by the abundance of grazing. 


Treatment.—Give : 


Chlorody ne: iyi10:¢deseandedseisestavebiess 1 drachm. 
Spirits of Nitrous Ether ............... 2 drachms. 
WAUED cir ccce astern tart eee eeneteaee 3 02S. 


and repeat in two hours, if necessary. Every case I have had has been 
cured by this simple remedy. 


(c). DIARRHGA AND DySENTERY IN ADULTS. — Vernacular names: 
(India) Dast, Wah, Jalab. 


Diarrhea is not in itself a disease, but a symptom of irritation of 
the bowels, particularly of the large intestine. When the feces contain 
blood, and there is straining, it is called Dysentery, and indicates severe 
damage to the bowel wall. 


Diarrhea is often caused by certain diets, such as Salvadora, par- 
ticularly where no saltbush is available as an alterative. Sudden changes 
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of diet, especially to green leguminous crops like Mote, or weeds like 
‘‘ Ttsitt,’’ or to tamarisk, seaside salsolaceous plants, or mangrove grazing, 
are common causes of Diarrhea in camels. Weevilled grain, mouldy grain, 
old or mouldy bhusa also cause diarrhaa. 


I doubt if intestinal worms ever cause diarrhoea in adult camels; 
if so, it is rare, and the most likely culprit is Trichocephalus echinophyllus. 


Diarrhea frequently appears two or three days before death in 
wasting diseases, such as Trypanosomiasis, and, in these cases, speedily 
finishes off the animal; sometimes, Trichocephalus is found in extra large 
numbers in the large intestine of such patients, but I doubt their con- 
nection with the symptoms. Diarrhea sometimes occurs at the onset of 
Peritonitis, and during the course of lung-diseases; in the latter case, at 
least, toxins are the cause. 


Diarrhoea in camels on active service, when, in the old days, they 
were so little understood, was due to overwork; too large a grain ration 
unbalanced by sufficient grazing ; grazing on standing green crops, and so on. 


When camels are suffering from Diarrhoea with fever, they may have 
inflammation of the bowels (see Gastro-enteritis). In ordinary Diarrhea, 
the temperature is either normal or subnormal. 


Coccidia are said to be a specific cause of severe diarrhaa; and will 
be considered under ‘‘ Gastro-enteritis.’’ 


Treatment. — Find out the cause, if possible, and remove it by 
correcting the dietetic error. 


Diarrhea occurring during the course of pneumonia is better left 
alone as it is generally beneficial, provided it does not last more than a day 
or two, 1f severe. 


In the treatment of diarrhoa due to dietetic causes, it is often 
sufficient merely to remove the cause. Sometimes it is advisable to hasten 
the removal of the irritant already in the intestire by a dose of Ensom 
Salts (14]lb.) or of Linseed Oil (2 quarts). In weak camels suffering from 
exhaustion and diarrhcea it is better not to give a purge, but to give the 
following astringent :— 


ChHlorGdyne: . xcielsG leila ores eles 6 drachms. 
Powdered Catechu — ...................0. $ 04. 
Powdered Chalk  ..............0......... 2 ozs. 


twice daily. The Catechu and Chalk are given in a holus washed down 
with 4-pint water, containing the Chlorodyne. Sodium bicarbonate (2 oz.) 
may be given in place of the Chalk, and will dissolve in water. Alcoholic 
stimulants twice daily, such as Rum 4 oz., are excellent for exhausted 
camels with diarrhaa. 


‘The patient must be given easily digestible food; omit the grain 
ration and give branches and leaves of trees or green forage crops, but 
not leguminous ones, and even white bhusa (chopped straw). Camels with 
diarrhaua often take to the latter. Well boiled linseed gruel is probably 
one of the best soothing sick feeds for these cases, and rice congee (rice 
gruel) is also a good food, as it has an astringent effect. Camel’s milk 
is another good food. It is generally better to keep camels with severe 
diarrhoea at absolute rest, and to feed them in the lines rather than 
send them out to graze. 
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The patient’s body must be kept warm by blanketing if the weather 
is cold. The tail must be tied to one side to prevent the camel from 
spreading filth all over.the place, and the hocks and tail should be washed 
every day. 


(d). Gastro Enreritis, INFLAMMATION OF THE ABOMASUM AND IN- 
TESTINES.—Clinically, the cases which come under this heading are gener- 
ally those presenting symptoms of abdominal pain or of diarrhoea, without 
vomition or tympanitis, and associated with fever, other than cases of 
peritonitis. 


Che causes of Gastro-enteritis are irritants of various kinds. ‘‘ Sand- 
colic ’’’ is really an enteritis; other irritants are mouldy or weevilled grain, 
old mouldy bhusa, arsenic, and plant poisons. I have not known para-. 
sitic worms to set up Gastro-enteritis in camels; it sometimes accompanies 
specific diseases (such as ‘‘ Kud’’), and is said to have been associated 
with the presence of Coccidia in the intestines. 


> 


Symptoms. — There is generally some fever with abdominal pain. 
The camel is partly or wholly off his .feed, tucked up in the flank and 
depressed. The dung is sometimes hard and covered with mucus, in other 
cases, it is softer than usual, and there may be diarrhea. The abdominal 
pain may be slight or severe, usually slight and continuous. 


As in cattle practice, many cases in camels which show fever with 
slight changes in the dung and tucked-up hollow flanks, are suffering 
from Gastro-enteritis. Such cases should be examined for trypanosomiasis 
before making a diagnosis. 


T’'reatment.—When due to ingested sand, treat as for sand-colic and 
diarrhoea; when due to poisoning, treat as for poisons; if caused by 
Coccidia, treat for Coccidiosis. 


Ordinary cases are dieted and treated as recommended for Diarrhea ; 
but purgatives should only be used if there is constipation, and astringents 
only if diarrhcea is severe and continuous. Stimulants are indicated when 
the appetite is poor, and one may use Ammon. Carb. ($ oz. in bolus), Rum 
(4 oz. in draught), or Strychnine sulphate ($ grain hypodermically), twice 
daily for this purpose. 


When Diarrhea is not a marked symptom and there is some appe- 
tite, the camel may be sent out to graze, and may be given green legumi- 
nous fodder, if no other be available. The nursing as recommended 
under Diarrhoea is the chief thing in the treatment of Gastro-enteritis, 
and medicine should only be given as long as the necessity for stimulants, 
laxatives, and astringents, as the case may be, is recognised. 


Note on Coccidiosis in Camels, — Coccidial Gastro-enteritis of the 
camel was first reported by Doherty in Kenya Colony, 1909/10; he states 
that at Marsabit and in the Boran and Rendile countries, heavy mortality 
occurred in camels, and that Coccidial Merozoites were found in the 
small intestines. The symptoms described, however, may have been 
caused by Camel-pox and Trypanosomiasis. 


(e). Nopurnar DIsFASE oF THE INTESTINES. — In India I have met 
with several cases, but there were no symptoms, and the condition was 
discovered after death from another disease. The nodules are hard and 
made up of concentric layers; they are generally harder in the middle 
than at the circumference, and seem to be started under the mucous 
membrane of the large intestine, and frequently also of the Omasum. 
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Sometimes the liver contained similar nodules, and sometimes crater-shaped 
ulcers were found in the cecum associated with the nodules. The cause, 
probably some parasite, is unknown, and the practical importance very 
slight. 


(f). PROLAPSE oF THE ANUS.—This is the turning inside-out of the 
rectum just inside the anus, and is caused by severe diarrhea with strain- 
ing. ‘lhe prolapse appears as a tumour at the anus. 


/'reatment.—Gently return the prolapsed part, give the camel a dose 
of 6 drachms Chlorodyne every 4 hours to relieve the straining, treat him 
for the causal diarrhea, and apply a rope-truss in a very similar way to 
that described under Prolapse of the Vagina. 


In chronic cases, the animals can be worked in a rope-truss. 


THE PARASITIC WORMS OF THE CAMEL’S STOMACH AND 
INTESTINES. 


HZ:MONCHUS LONGISTIPES (faillet and Henry, 1909) is common in 
India and Africa. It is a Strongyle closely resembling H. contortus of the 
sheep, and infesting the fourth stomach of the camel. Like the H. 
contortus, it is probably ingested with plants, upon which the embryo 
worms have crawled. It is easily recognised by the spirally arranged 
uterus of the female. Description : 


‘The males are from 6 m.m. to 21 m.m. long, the latter having 
spicules 625 microns long; caudal bursa as in H. contortus, 
but the two posterior ribs supporting the asymetrical lobe 
have a common trunk twice as long as its branches. Females, 
from 8 m.m. to 29 m.m. long. 


OSTERTAGIA MENTULATA (Raillet and Henry, 1909) is a smaller worm 
and has only been met with in India; it is found in the fourth stomach. 
Description : 


Body striped with about 30 longitudinal ridges. Cephalic papille 
350 (in female) and 450 (in male) microns from anterior 
extremity. Oesophagus 750 microns (female) or 1 m.m. (male) 
in length. Male, from 6.5 to 7.5 m.m. long; the two lateral 
ridges form wings in the terminal part of the body. Spicules 
700 microns long, branched into two at 90 microns from their 
extremity, one branch a little longer than the other, ending 
in a hook. Female, length 8 to 10 m.m.; vulva in posterior 
fifth; pointed tail. 


The duodenum of the camel is the habitat of several parasitic round- 
worms, viz. :—N. mauritanicus, Trichostrongylus instabilis, T. probolurus, 
and TI. vitrinus. 


NEMATODIRUS MAURITANICUS, Jf. and S. is closely related to N. fili- 
collis of the sheep. Males, 10 to 19 m.m. long and very slender; the 
two spicules are joined together at their extremity by a spatula-shaped 
membrane, and are 1 m.m. long. Female, 20 to 30 m.m. long, and increases 
gradually in thickness up to the vulva, which is situated near the posterior 
fourth of the body; behind this point, the body is attenuated. The eggs 
are very large, averaging 260 by 103 microns. 
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This worm is found in India and Morocco; it must not be mistaken 
for the Trichocephalus echinophyllus, which is a parasite of the large 
intestine and in which the posterior portion is the thickened one. 


The TRICHOSTRONGYLES have the body tapering anteriorly from the 
genital opening. They are all Egyptian species, and are of no practical 
importance to the camel-doctor :— 


Trichostrongylus probolurus (Raillet. 1896) has been found in sheep, 
antelope, camel, and man. Male, 4.5 to 5.5 m.m. long by 80 microns wide. 
Spicule, 126 to 134 microns, accessory piece 75 to 80 microns. Female, 
4.5 to 6 m.m. long; vulva, 1.08 to 1.25 m.m. in front of posterior extremity. 


L'richostrongylus instabilis (Raillet, 1893) is found in sheep, goat, 
camel, and man, in Egypt and Tripoli. Male, 4 to 5 m.m. long; 80 microns 
wide; spicule, 135 to 145 microns, accessory portion, 70 microns. Long, 
inuscular osophagus. Bursa has two lateral] semi-circular wings connected 
by cross-bridge. Ribs asymetrical. Female, 5 to 6 m.m. long by 90 
microns wide. Vulva, 1.05 to 1.2 m.m. in front of posterior extremity. 


Trichostrongylus vitrinus (Looss, 19905;.—Found in sheep. camel. and 
man in Egypt. Male, 4 to 5.5 m.m. long by 85 microns wide. Bursa 
larger than that of T. probolurus. Female, 5 to 6.5 m.m. long; vulva, 
1.15 to 1.25 m.m. from posterior extremity. 


‘TAPEWORMS OF THE CaAMEL.—It is in the small intestines chiefly that 
one finds the tapeworms in the camel. No known tapeworm is special to 
the camel, but in India he commonly harbours 7'enta globipunctata (Stil- 
esia globipunctata, Rivolta, 1874), a very delicate Cestode, common also 
in the sheep, and recognised by the two opaque points in every segment ; 
the broadest segments are from 2 to 3 m.m. wide. More rarely, one may 
find 7’. centripunctata (Stilesia centripunctata, Rivolto, 1874), which is also 
a sheep-parasite, and has an opaque spot in the centre of every segment; 
and 7'. expansa (Moniezia erpansa, Rudolnhi, 1810), a tapeworm of rumi- 
nants generally, distinguished from the other two by its large size, thick- 
ness, and serrated edge. 


‘The only time I have ever known tapeworms to do any harm to 
camels was in some calves suffering from Pyzmia after camel-pox; even 
then it was doubtful whether the emaciation was really in any important 
degree caused by the presence of the numerous T globipunctata in the 
small bowel. For 6-months-old calves suspected of harbouring many tape- 
worms, the following is a suitable draught given first thing in the morn- 
ing and repeated on the 4th day. 


Powdered Kamela .....................00000000- 1 oz. 
Oil. of Turpentine: ...2:i.cc0juceteanents. $ OZ. 
Ibinseed: Ow vise cicnzceten scien Sev dean es 4 pint. 


Shake this well before administration. 


In the large intestine, particularly in the cccum and_ colon, 
‘'RICHOCEPHALUS ECHINOPHYLLUS (Nitzsch, 1866) is a common parasite of 
camels, occurring in India and Africa. It is very doubtful whether the 
Trichocephalus ever does appreciable harm to its host. Description :— 


Length, 45 to 50 m.m.; the anterior part of the body is attenuated 
and about three times as long as the posterior thickened part. 
The tail-end of the male is coiled closely. The spicule is long 
and pointed, and its sheath is swollen to a knob at the end, 
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and covered with closely set, reversed, claw-like triangular 
spines. 


A parasite that can be conveniently considered here, although not 
strictly intestinal, 1s the BiLHaRzi1a, or ScuHistosomum Inpicum. ‘Lhis 1s 
a ‘lrematode worm in which the sexes are distinct, the male having a 
longitudinal groove or gutter on its concave side, in which the female is 
found. ‘The intestine is paired, uniting posteriorly to form a ccecum. 
Description :— 


The male is from 6 to 15 m.m. long, and its body is crescent- 
shaped; there is an oral sucker and a ventral sucker, the two 
being close together; the cuticle is covered with tubercles and 
the testicular sacs are in number from 6 to 9. 


The female is slender, from 7 to 20 m.m. long, and generally 
found looped in the groove on the concave side of the male. 
Its eggs are oval, about 93 by 38 microns, and have a ter- 
minal spine 10 to 11 microns long. 


Schistosomum indicum has been found among Indian camels; it is 
a parasite of horses and sheep also. In India the proportion of camels 
harbouring the Bilharzia is probably about 25 per cent. It is chiefly 
found in the mesenteric veins of the large intestine, and often also of 
the small intestine; in one case, in which a pair of the parasites was 
found in almost every collateral branch, these veins showed the post-mor- 
tem appearance of passive congestion associated with the Bilharziosis of 
other animals. Other situations are the Portal Vein and the veins of 
the Omasum. No parasites or eggs were found in the bladder or its 
vessels. In the mesenteric veins the parasite looked black in colour seen 
through the walls, but, when extracted, are white. 


The practical importance of the parasite seems to be slight; pos- 
sibly, when the number is very great, the passive congestion in the Portal 
circulation may retard the return to condition of some cases of recovery 
from 'Trypanosomiasis. In other species of animals, the eggs of Schisto- 
somum have been accused of causing fetid diarrhea or hematuria. 


I have noted that the parasites have survived long courses of 
treatment of their hosts with Arsenical and Antimoniacal compounds, and 
with Oil of Turpentine. 
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CHAPTER 28. 


DISEASES OF THE LIVER AND PERITONEUM. 


DISEASES OF THE LIVER. 


Clinically, there are no diseases of the camel’s liver yet met with. 
Pathologically, the liver may be involved in several conditions, viz. :— 


(1). 7'uberculosis, — Any symptoms shown will be those of the Pul- 
monary Tuberculosis accompanying it. 


(2). Cirrhosis. — Seen in some cases of ‘‘ Wehl’’ (which see), the 
liver-symptoms being unrecognisable. 


(3). Nodular Disease. — No symptoms. The lungs and other organs 
are also frequently involved. The cause is probably the 
destruction of parasites in the liver, such as Linguatula, 
Filaria, &c. 


(4). Hydatid Disease.—A good many Echinococcus cysts can exist in 
the liver without harm to the host. When the liver is crammed 
with them, so also will be the lungs, and any symptoms 
shown will be those of Hydatid Disease of the Lungs, which 
see. 


Cysticercus tenuicollis is occasionally met with in the camel’s 
liver; it represents the Hydatid stage of the Tapeworm 
‘Tenia marginata’’ of the dog. Cysticercus camel, 
new sp., was reported in Egypt by Mason, 1919. 


(5). Hluke Disease.—I have seen both the common Liver-Flukes, i.e., 
Fasciola hepatica and Dicrocclium vendriticum (Rud. 1819), 
in the bile-ducts of camels; they did no harm to their hosts, 
being few in number. In sheep, Flukes cause the disease 
known as ‘ Rot’’; they are recognisable by their flattened 
bodies resembling the leaf of a tree in shape, and by their 
two suckers. 


PERITONITIS, INFLAMMATION OF THE PERITONEUM. 


The Peritoneum is the membrane that lines the abdominal cavity, 
and is reflected to form an external covering to many of the organs 
therein. 


Peritonitis occurs from the penetration of germs through some 
abnormal opening or channel by which communication, direct or indirect, 
is brought about between the peritoneal cavity and (1) the external 
surface of the body, or (2) the alimentary canal, or (3) some previously 
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diseased and germ-infected organ. Thus, a deeply penetrating wound in 
the abdomen may set up peritonitis, e.g., axe-wounds or spear-wounds. In- 
fection may gain the peritoneal cavity through the wounds made either 
in castration or by the bites of other camels in the scrotal region. (The 
Peritoneum lines the scrotum and inguinal canal, and is reflected over the 
testicle and cord). Peritonitis sometimes causes a fatal termination to 
cases of Diaphragmatic Pleurisy, the germs from the diseased Pleura in- 
vading the abdomen through the diaphragm. Perforation of the walls of 
the alimentary canal in Arsenic poisoning is another cause. 


The most important form-of Peritonitis met with in camels, how- 
ever, is set up by infection through a much less direct channel than 
those mentioned above. Both in Africa and in India, it sometimes hap- 
pens that a camel in excellent bodily condition and free from external 
wounds suddenly develops Acute Peritonitis and dies in a few days; 
others get a sub-acute form which takes longer to kill, and provokes 
a somewhat different train of symptoms. These apparently sporadic cases 
appear to be due indirectly to the severe infection of the Mesenteric 
Glands and Colic Glands by the larve of the parasite Linguatula lanceolata 
(also known as 4“. teenioides), a description of which is given at the end 
of the chapter. These larve inflame the glands and form cavities often 
opening on the outer surface of the glands, thus establishing means of 
access to the peritoneum for any bacteria present in the glands. (The 
larve themselves also pass into the peritoneal cavity in this way, but 
it is not suggested that they themselves can set up Peritonitis). Now, 
one of the functions of the Mesenteric and Colic Glands is to destroy. 
any germs which have succeeded in passing through the wall of the 
intestine. It is probable, therefore, that stray bacteria reach parts of the 
glands seriously damaged by the Linguatula Larve, thence finding direct 
access to the peritoneum. ‘This theory is supported by observations made 
on the occurrence of Linguatula Larvae and their association with the 
‘‘ sporadic ’’ peritonitis of camels, the absence on post-mortem of imvove 
direct channels for the penetration of germs and the varying degree of 
intensity of the inflammation seen in different cases. 


In India, cases of Linguatula Peritonitis are most frequent in or 
soon after the monsoon season. The disease is not contagious and is not 
transmissable by the inoculation of blood of diseased camels. Micro- 
scopical examination of peritoneal exudates from fatal cases reveals 
nothing: important but a bewildering number of bacteria. Dogs are the 
principal carriers of the adult Linguatula; rt is interesting to note ihat 
the disease is not uncommon where pariah dogs are plentiful (India and 
Egvpt), but has not been reported where dogs are rare (Somaliland and 
Jubaland). 


It is of interest also to know that a similar parasite Pentastomum 
constrictum is said to cause pneumonia and peritonitis in Egypt in man 
and giraffe. 


Symptoms of Peritonitis.—In all cases due to wounding, the disease 
occurs in an acute form; and in some cases of the ‘‘ sporadic®’ type also. 
But there are cases of the ‘‘ sporadic’’ type also which are sub-acute 
and ‘‘ productive,’ being characterised by the formation of new inflam- 
matory tissue about the colon, which then becomes strangulated, death 
occurring from Toxemia or from Ruptured bowel; these cases have a 
peculiar train of symptoms, so it is necessary to describe the symptoms 
of Acute and of Sub-acute peritonitis separately. Diagnosis is quite prac- 
ticable and is important, as the disease occurs unexpectedly in camels. 
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Acute Peritonitis is fatal in 3, 4, or 5 days after its onset. The 
animal suddenly goes off his feed, ceases to chew the cud, and shows 
fever; the temperature, however, is not always very high, and I have 
known a case die in 34 days never going above 103.7 degrees Fahr. 
After 24 or 36 hours the respirations are accelerated and shallow; the 
camel may grunt on rising, and sometimes strains (‘‘ tenesmus’’) a little, 
and carries his tail slightly raised; depression is great. Some hours later, 
there is noticeable a ‘‘ catch ’”’ in the breathing, i.e., a distinct interval 
between inspiration and expiration, the camel holding his breath before 
the abdominal muscles are brought into play; the camel becomes consti- 
pated; pain in the belly is the cause of both these symptoms. The camel 
may die suddenly, in three days, from the absorption of toxines formed 
by the bacteria which are multiplying in the peritoneal cavity; or about 
this time, the signs of pain may become acute. In this case, the camel 
alternately stands with neck stiffly erect and ears directed backwards; and 
sits, rolling first on one side, then on the other, groaning, and sometimes 
kicking. No matter what position he assumes, however, the violent pain 
continues; the temperature may reach 105 degrees Fahr., the countenance 
is agonised. the eyeballs protrude, and tears run down the face; when 
sitting, the camel may continually raise and lower the neck, and the 
hindfeet are tucked to one side so that the belly can be pressed against 
the ground. The urine is passed frequently in small quantities of high 
colour, The pulse is quick and hard. Pressure with the fist on the belly 
provokes a grunt of pain. If made to rise, the camel does so slowly and 
carefully. The belly becomes swollen and rather tympanitic, but the 
tympany is of the intestines, and not of the Rumen. The belly is rarely 
‘*tucked up ’’; on the contrary, it appears rounded and a little pendulous, 
owing to the slackening of the abdominal muscles. The respirations main- 
tain the characteristic interval between inspiration and expiration. The 
two last-mentioned symptoms are important in diagnosis. The symptoms 
of pain are continuous. 


Finally, the eyes become sunken, the gait swaying, saliva dribbles 
from the mouth and a dirty discharge from the nostrils, the pulse ‘‘ runs 
down,’’ and the suffering is ended by death. It will be noted that severe 
diarrhea is not a symptom of Peritonitis, although at the very first onset 
the dung may be a little loose. 


In cases of Peritonitis supervening on Pleurisy, the Peritonitis is 
recognisable clinically by the sudden onset of the symptoms of acute 
pain and the change in the character of the respirations from ‘‘ abdominal ”’ 
to (almost) ‘‘ thoracic,’’ with an interval between the thoracic and abdominal 
movements. 


‘ ? 


Sub-acute Peritonitis is only known in the ‘ sporadic ’”’ or Linguatula 
form (in which, also, acute cases occur). The duration of this sub-acute 
peritonitis is from 10 to 14 days after the first onset of symptoms. At 
first, there is a partial loss of appetite, with some colicky pains and con- 
stipation. The feces are passed only in small quantities at a time, some- 
times blood-stained, and, as a rule, covered with a brownish mucus; some 
fever is present. After a few days, there is a marked depression and the 
colicky pains increase and become continuous, whilst the temperature rises 
higher than before. The animal frequently grunts and sighs. From this 
stage onward, no more dung is passed, although a small quantity of 
badly-smelling mucoid excrement of the colour and consistency of Vaseline 
or of Treacle may be extruded. Intestinal rumbling sounds are marked. 
The abdominal pain is shown by all the symptoms already described as in 
the later stages of the acute form of Peritonitis, but sometimes the camel 
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appears to take a turn for the better, returning to his grazing and chewing 
the cud a little, but this apparent improvement, which is due to mortifica- 
tion of the bowel] in front of the strangulation, only lasts a few hours 
before a relapse occurs. 


The end is often preceded by a short period of intense agony with 
much straining, probably when the bowel ruptures. About half the cases. 
die of ruptured bowel, and about half from toxemia before the bowel has 
had time to rupture. 


The symptoms of the sub-acute form may, in fact, be divided into 
three stages, viz. :— 


(1). Preliminaty stage, dependent on the Peritonitis set up by bacteria 
either few in quantity or mild in virulence, and production 
of new inflammatory tissue about the Colon (which is arranged 
in a mass of spirals, see Anatomy). 


(2). Intermediate stage, due to the gradual strangulation of the bowel 
and the inflammation in front of the stricture. 


(3). Terminal stage, due to the rupture of the mortified bowel in 
front of the strangulated Colon. 


Sometimes, the camel develops Pneumonia as well, in which case 
there is a soft cough. Sometimes, a bloody discharge is seen from the 
nostrils. 


Diagnosis.—The rapid shallow thoracic respirations with a holding 
of the breath between inspiration and expiration; the belly slack and 
rounded, not tucked up; the occasional straining and the continuous pain 
and fever; these are the principal signs by which one recognises Peritonitis 
in the camel. The sub-acute form is recognised by the additional symptom 
of complete stoppage of the bowels, nothing being passed save a little 
mucous discharge; whilst there is no vomition. 


‘he cases of constipation accompanied by colic without any Peri- 
tonitis do not exhibit the peculiarities in respiration seen in that disease ; 
on the other hand, such cases often cause vomition; fever, if present at 
all, is slight; although the pain may be continuous. 


If the camel is known to have been recently castrated, diagnosis is 
very easy. But the doctor of camels must be able to diagnose Peritonitis 
when there is no such evidence, because of the occurrence of ‘‘ sporadic ’” 
or ‘‘ Linguatula ’’ Peritonitis. 


Prognosis.—After due consideration of certain cases said to have been 
Peritonitis of the sub-acute variety, and which had been said to have 
recovered, I have come to the conclusion that no camel recovers from 
Peritonitis, and that the ‘‘ recovered ’’ cases were wrongly diagnosed. 


Post-mortem Appearances.—In acute Peritonitis, the Peritoneum is 
red, covered with hemorrhages, and thickened, and there is often a great 
quantity of liquid exudate in the abdominal cavity, yellow to red in colour, 
turbid, and containing yellow lumps of purulent material. 


In the sub-acute form, much of the Peritoneum lining the abdominal 
walls may have sloughed away altogether. In about half the cases, on 
opening the abdomen, the peritoneal cavity will be found full of semi- 
liquid dung, and further inspection, 1n that case, will disclose a rupture, 
often complete, of the Colon in its anterior portion, the walls of which, 
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in any case, are rotten, black and gangrenous. The spirals formed by the 
Colon (situated in the left flank in a Mesenteric fold of its own) will be 
found tumefied by the formation of a mass of new inflammatory tissue, 
some parts with dry necrosed areas here and there, others gelatinous. 
Through this mass of new tissue run the coils. of the Colon, its lumen 
occluded, this stricture being caused by the pressure and contraction of the 
new tissue around the bowel. Anterior to the stricture, the bowel is 
intensely inflamed, and in parts gangrenous, the rupture, if there is one, 
occurring in the gangrenous part; as one traces the inflammation forwards 
along the bowel from this point, it gradually diminishes in severity, until, 
generally, at some point in the coecum or the ileum, the wall of the bowel 
appears normal, The large intestine behind the stricture appears quite 
healthy, but contains no dung. In the inflamed ileo-ccecal, colic, or mes- 
enteric glands, one finds, in ‘‘ sporadic ’’ cases, the larve of the parasite 
Linguatula. 


Lreatment.—No treatment is of any avail. When diagnosis is cer- 
‘tain, shoot the animal to save it much intense agony. 


Note on Lineuatuta Lanceotata (L. T2Nio1pEs).—This parasite is 
an Arachnidan, found in its adult stage in the dog (occasionally also in 
herbivora), and in its immature form in herbivorous animals. 


In the camel its cystic and larval forms are found in the Lymph- 
glands of the intestine, i.e., in the colic, ileo-ccecal, and mesenteric glands. 
Many camels are infested with the parasite in India and Egypt. 


The life history. of the parasite is as follows :—The eggs are picked 
up by the camel when grazing, and embryos are liberated which bore 
through the walls of the intestine, coming to rest in the lymph-glands 
of the intestine. There the embryo becomes encysted, and eventually 
takes a larval form capable of movement; this larva burrows its way out 
of the gland, and, somehow, perhaps by returning to the intestine and 
being passed out with the dung, or perhaps by the death of the host, 
becomes available to infect a dog. In the dog the parasite reaches its 
adult stage, and the female becomes lodged in the nose (in the middle 
meatus), where it lays its eggs, which are discharged on to the ground 
again with the nasal mucus of the dog; and so the cycle is completed. 


lt is probable that, at times, the liver and lungs of the camel 
may harbour the larve; also that the adult parasite may accidentally 
develop in him (for this has been found in the case of other herbivora). 
So far, in camels, only the cystic and larval forms have been found, and 
always in the intestinal lymph-glands; but nodular liver is_ probably 
due to Linguatula. 


The cystic form of the parasite is kidney-shaped and white in colour, 
and its length is from 0.3 m.m. 


The Larva is from 6 to 8 m.m. long, active, white, and almond- 
shaped; the body is denticulated at its margins, and has 80 to 90 rings. 


I*have seen as many as 30 larve in one gland. 


The glands invaded show patchy inflammation. The parasites form 
little cavities, many of these opening on to the surface of the glands; this 
is how the larvze escape from the glands. 


The functional destruction of gland-tissue due to the parasites, and 
the direct communication made between the inside of the glands and the 
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peritoneal cavity, is considered to be the indirect cause of peritonitis, the 
direct cause being Bacteria which have found their way from the intestine 
to the lymph-glands, where, normally, they would have been destroyed. 


The adult female parasite is from 2 to 24 inches long, white, and 
elongated; the body is lanceolate in its anterior third and prolonged into 
an attenuated ‘‘ tail,’’ and is formed of about 90 rings. 


It is possible that wild carnivora may carry the adult parasite as 
well as dogs. 
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CHAPTER 29. 


DISEASES OF THE URINARY SYSTEM. 


The Urine of the healthy camel is alkaline, excepting when he is 
*‘ living on his hump,’’ when it sometimes becomes slightly acid. Camels 
with fever sometimes have acid urine, particularly in wasting diseases. 


The strong smell of the urine in Trypanosomiasis has already been 
referred to (see page 240). 


I have recognised in the camel cases of Congested Kidneys, Nephri- 
tis, Hamaturia, and pigmented urine. I have never seen Urinary Calculi 
in this animal, but Steele states that some are preserved in the Museum 
at Poona. I have sometimes wondered if some of the cases I have called 
‘* recurring colic ’’ were really cases of ‘‘ renal colic.”’ 


Altogether, urinary disease is rare in camels. Cross has met with 
a case of Tuberculous Nephritis. 


CONGESTED KIDNEYS AND NeEpHRITIS. — These have occurred from 
Arsenic poisoning in the course of the older (now superseded) treatments 
for Trypanosomiasis. 


Symptoms.—Great muscular weakness, the camel being able to rise 
only with difficulty, and being very unsteady when up, or unable to rise 
at all. ‘The neck has a tendency to be bowed to one side; and there are 
palsied movements of “the head; both due to the pronounced muscular 
weakness. ‘here may be dropsy of the hindlegs. There is no excessive 
thirst. Strangury (difficulty in passing urine, which comes away a few 
drops at a time) and Hematuria (blood in the Urine) are more rarely 
seen. In nephritis, albumen and casts may be found in the urine. 


Treatment.—Complete rest; prevent the camel from falling about 
and hurting himself; good nursing. If there is constipation, give 2 lb. 
Epsom Salts, but not otherwise; support the strength by hand-feeding 
and administration of linseed gruel, &c.; give the camel plenty of water. 
These measures aid the recovery from Congested Kidneys, but, if Neph- 
ritis has set in, the camel may continue to lose flesh after the acute 
symptoms have passed away, and dies eventually in an emaciated con- 
dition. 


When abscesses form in the Kidneys, there are vague symptoms 
of unthriftiness, fever, poor appetite, and diarrhcea, 


HaMaturtA oR Brioopy URine.—Causes. — Hematuria is only a 
symptom, and the state of our knowledge of its causes in the camel is 
unsatisfactory. I have never been able to get a post-mortem on a fatal 
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case. Supposed causes: Urinary calculi; retention of urine due to not 
halting for the camels to stale on a long journey; irritant poisoning, as 
by Arsenic, or by irritant native medicines, such as pepper in large doses; 
parasites, such as Linguatula and Bilharzia; a blow in the perineum; and 
tuberculous kidney. Hzmaturia seems to accompany some rather chronic 
ailment in old camels, frequently ending fatally (? calculi) after several 
months, often after the urine has recovered its normal colour; these cases 
showed no fever and no difficulty in staling, although I have sometimes 
noticed stiffness in rising and sitting. In younger animals, I have met 
with i with some fever and loss of appetite; these cases re- 
covered. 7 


The Urine when centrifugalised shows blood-corpuscles, but no 
Bacteria, parasites, or eggs. 


Treatment.—Examine the urinary deposit to try and find the cause, 
if that is not already known. Purge the camel with Epsom Salts, 2 lb., 
and then give the following dose twice daily :— 


Extract of Hyoscyamus .................. 3 drachms. 
Potassium Bicarbonate _.................. 4 drachms. 


Rub down the Extract in water, add the Pot. Bicarb., and add 
water up to 1 pint. Extract of Belladonna will do, if there is no Hyoscya- 
mus, in the same doses. Keep the camel absolutely at rest, and throw 
a blanket over the loins if it is not hot. If, in two weeks time, the 
urine is still coloured with blood, give the following dose on two con- 
secutive days :— 


Oil of Turpentine ................. Ad a eet 14 ozs. 
MS taconite auctetancade ct season tenant 1 quart. 


PIGMENTED URINE.—Sometimes one sees a yellow deposit on the hairs 
of the inside of the hindleg or of the under-surface of the tail, left by 
the urine. Feeding on Mango leaves can cause it; and I think also it 
Sometimes occurs in digestive disturbances, such as Gastro-enteritis. No 
treatment is necessary for this pigmentation, but the camel should be 
examined for other signs of disease, which, if found, should receive ap- 
propriate treatment. 
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CHAPTER 30. 


DISEASES OF THE MALE GENERATIVE ORGANS. 


‘hese may be roughly classified thus :— 


(a). Inability either to extrude or to withdraw the Penis. 
(b). Bites in the region of the Scrotum and Sheath. 
(c). Orchitis (Inflammation of the Testicle). 


(d). Scirrhous Cord (Enlargement of the Spermatic Cord after 
Castration). 


(e). Cirrhosis of the Epididymis. . 


The sheath may be affected by girth-galls (in Saharan riding camels) 
or by warts. The latter can usually be left untreated. 


(a). INaBiniry EITHER TO EXTRUDE oR To WITHDRAW THE PENIS.— 
Phymosis is the inability to protrude the Penis from its sheath. It is 
said to occur in Algeria from the use of a second girth (on riding camels) 
behind the opening of the sheath. Wolff and Blachere mention that if 
the girth ships forward, it may cause a swelling that interferes with stal- 
ing; this condition is called ‘‘ Magoub,’’ and its cure (they say) consists 
in slitting up the natural orifice of the sheath and pulling out the Penis. 


Paraphymosis is the inability to retract the Penis into its sheath 
when it has been extruded. In camels it is caused by injury to the 
end of the Penis on the rare occasions when it is protruded. I have met 
with two cases which did well when the bruises and abrasions were 
cleansed with warm solution of Potassium permanganate, and a protective 
suspensory bandage used. 


(b). Brres iN THE REGION OF THE SCROTUM AND SHEATH. — These 
organs are often severely lacerated or punctured by the teeth of other 
camels when fighting in the Rutting season. ‘They are also the favourite 
opjects of attack by jackals and hyenas at night, when the camel has 
been left tied down with insufficient protection from these animals. = I 
have seen a camel which had had its sheath torn right off by a hyena. 


If the puncture or laceration does not extend to the tunica vaginalis, 
it may be treated as an ordinary wound. The tail is tied round to the 
opposite side. If the testicle is inflamed by the squeezing it has under- 
gone, hot fomentations are the best remedy, and a suspensory bandage 
may be used to support the organ if it is much swollen. If an abscess 
appears to be forming, the testicle should be removed at once by any of 
the ordinary methods of castration. 
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When the wound is deep, involving the peritoneal layers and the 
testicle itself, it is necessary to excise the testicle injured. The sound 
testicle may be left alone. Sometimes the testicle has been torn clean out 
during the fight. The Veterinary Surgeon is often confronted with cases 
in which the testicle has been exposed for weeks before the camel is 
brought for operation; but in spite of the Gangrene and Adhesions which 
complicate these cases, they generally do surprisingly well. 


In removing an injured testicle or a piece of the Spermatic Cord 
from which a testicle has been torn off, one must remember the danger 
of casting the camel in such a position that some of the discharges may 
find their way through the Inguinal Canal and set up fatal Peritonitis. 
If the off-side is the injured one, cast the camel on the near side, and 
vice-versa, but do not attempt to prop him further on his back. Chloro- 
form may be used. In these castrations, I have had the best results by 
ligaturing with a cord steeped in some antiseptic; the important point is 
to get this ligature on a healthy part of the cord, and, to do this, it is 
sometimes necessary to slit up the scrotum to see better. In long-stand- 
ing cases, there are many adhesions of the testicle and cord to the sur- 
rounding tissues, and these adhesions must ‘tbe broken down with the 
fingers until the sound part of the cord is reached. In tying the ligature, 
one generally has to give the ends of it to assistants to pull, whilst one 
maintains it in its place until tight. Too strenuous pulling on the ends 
of the ligature may rupture the cord; it is tight enough when a slit 
made in the testicle below shows no hemorrhage. When tied, the two 
ends of the ligature are left long, so as to hang out of the wound. The 
swollen testicle may now be cut off, leaving about 4 inches of spermatic 
cord below the ligature. In 2 or 3 days the cord is finally cut off just 
below the ligature, which is then removed, and the stump of the Sper- 
matic Cord is painted well with Tincture of Iodine. Subsequent dressings 
may be made with Pot. permang. solution, and it is a good plan to paint 
the stump with the Iodine now and then; plugs of tow saturated with 
Carbolised Oil should be placed in the wounds if they are large and gaping. 
If an ecraseur be available, and can be got on to healthy cord, it is an 
excellent instrument with which to remove an injured testicle. The handle 
should be turned slowly to prevent subsequent hemorrhage. 


(c). Orcnitis (INFLAMMATION OF THE TESTICLE).—On muddy ground 
the hind-feet of the camel are liable to slip suddenly apart, so that the 
animal, doing the ‘‘ splits,’’ comes down on the scrotum and bruises the 
testicles. There is sometimes a sprain of the adductor (inner) muscles of 
the thigh at the same time. 


_ Symptoms. — Great swelling of the scrotum, sometimes extending 
downwards on the inside of both thighs. The camel goes stiffly and 
‘wide behind.’”? — - 


T'reatment.—Give 14 lb. Epsom Salts. Use a suspensory bandage, if 
necessary. If the skin of the scrotum shows signs of sloughing, dress care- 
fully with Phenyle solution and Boric Acid Powder. Castration becomes 
necessary when the slough extends to the tunica vaginalis. Cases un- 
complicated by sloughing soon recover. 


(d). Scrrruovs Corp (ENLARGEMENT OF THE STUMP OF THE SPER- 
MATIC CorD AFTER CaSsTRATION).—In Veterinary nomenclature ‘‘ Scirrhous 
Cord’ is an infection of the Spermatic Cord by a Bacterium called Botrio- 
myces, sustained through the Castration wounds. The cord becomes en- 
larged at the end, and the castration wound does not heal up properly, 
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a sinus being left discharging pus. We may include, for practical pur- 
poses, under the term Scirrhous Cord, certain chronic cases of thickening 
of the stump of the Cord which occur in Camel-practice, although pro- 
bably not Botriomycotic, since the inflammation shows no tendency to 
spread upwards. 


The predisposing causes of thickened or Scirrhous Cord are: (1) 
Leaving the Cord too long so that the stump remains visible in the wound ; 
and (2) the castration of weak, thin, or old animals. 


Treatment.—Remove the thickened part of the stump of the Cord 
either by ligature (see under ‘‘ Bites of Scrotum’’) or by the Ecraseur. 
The important point is to apply the ligature or the ecraseur sufficiently 
high to get it on sound healthy Cord. Chloroform may be used. 


(e). CIRRHOSIS OF THE EpipipymMis.—This enlargement is a chronic 
one, sometimes caused by Filariasis (which see). 
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CHAPTER 31. 


DISEASES OF THE FEMALE GENERATIVE ORGANS, 


The diseases of cow-camels include :— 


). Sterility. 
(b). Abortion. 

(c). Oedema before Calving. 
(d). Prolapse of the Vagina. 

(e). Difficult Parturition. 

(f). Retention of the Fotal Membranes. 
(gz). Prolapse of the Uterus. 

(h). Diseases of the Udder. 


(a). Svrerititry.—This is uncommon in camels. I have seen cases, 
but never had the opportunity to make a proper examination to ascertain 
the cause; there may be a history of some previous inflammation following 
either a difficult calving or a retention of the Fotal Membranes; manual 
exploration may reveal some alteration in the ,assages; or the condition 
may be caused by Spasm of the Os Uteri in nervous subjects. The 
Veterinary Surgeon might combat these causes respectively by Alkaline 
injections, artificial insemination, or by subjecting the Cow to work or 
exercise for a few hours before service. Camel-pox sometimes causes a 
Vaginitis, which may cause temporary sterility, cr may cause a cow to 
miss a service altogether. Incurable cases should be used for pack or 
other work. 


(b). ABoRTION.—The common cause of Abortion in camels is Try- 
panosomiasis; in fact, when one is dealing with breeding herds, sure 
evidence of ‘lrypanosomiasis is the occurrence of numerous Abortions. 
These abortions may happen on such a wholesale scale that the exjstence 
of some disease similar to the Contagious Abortion of Cattle may be 
wrongly suspected by inexperienced men. Abortion in Trypanosomiasis 
is an effort of Nature to get rid of superfluous demands upon the diseased 
cow’s strength, and, as far as the cow is concerned, it is a_ beneficial 
process, as it is generally followed by improvement in her general con- 
dition; this improvement is often so great as to give a false impression 
that she has recovered from Trypanosomiasis, whereas the cow really 
carries ‘Trypanosomes for at least another two years after Aborting, and 
should be either segregated or treated for Trypanosomiasis. Many cases 
of ‘Trvpanosomiasis in cow-camels ultimately recover spontaneously if the 
affected animals, having ‘‘ slipped calf,’? are neither suckling nor doing 
work. ; 
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Other febrile diseases may cause Abortion, e.g., Pneumonia, severe 
Camel Pox, &c. 


I have known Abortion result from the fright and general ‘‘ knock- 
ing about’’ that wild young cows, unused to handling, sustain at Indian 
fairs. Some natives think that Abortion is brought on by eating spiders’ 
webs and caterpillars when grazing, but I know of no proof of this. — 


Treatment consists in first finding out the cause of the Abortion, 
and then dealing with any disease responsible for it. No evil effects are 
generally seen after the Abortion from Trypanosomiasis; but Abortion 


from other causes may occasionally result in Retention of the Fetal 
Membranes. 


(c). OEDEMA BEFORE CaALviINGc.—Sometimes, in cows very heavy in 
calf, the lower part of both sides of the belly is affected by a painless 
swelling, which ‘‘ pits’? upon pressure with the fingers; this requires no 
treatment beyond rest, and soon passes off after calving. 


(d). PRo.tapsE or THE Vacina.—This is sometimes seen in preg- 
nant camels within a month before calving. Sometimes the protrusion is 
only noticable when the cow is sitting, and disappears when she is stand- 
ing up. The cause is the backward pressure of the weight of the unborn 
calf. Sometimes this pressure is so great that the camel is afraid to pass 
her dung, and is kept in constant anxious discomfort, manifested by 
trembling. The proper treatment is to camp the camel at night, so that 
she can sit with her hindquarters slightly raised, also to keep her quiet, 
either grazing her close at hand or feeding her; the protruded parts must 
be kept clean; and, in severe cases, a rope-truss may be applied, and 
gives instant relief. The truss is begun by passing the middle part of 
a rope around the neck and knotting it in front of the hump; pass the 
two branches back on either side of the hump and knot them again behind 
it; thence the two branches pass together back to just above the tail, 
where they are joined together by a figure-of-eight knot; thence one 
branch passes on each side of the tail, immediately underneath which 
they are passed around one another once, then passing one on either side 
of the Vulva, below which they are knotted in a figure-of-eight knot; 
thence the ropes are carried between the hindlegs, brought up on either 
flank, and tied to the portion between hump and tail. This truss must, 
of course, be removed on signs of approaching Parturition. 


(e). Drirricutr Parturition. — Fortunately, the Cow-camel usually 
calves without trouble, seldom requiring assistance. Rayment describes a 
case in which the head of the foetus was bent back, and which he suc- 
cessfully dealt with. I have come across several cases of Difficult Calving, 
but, unfortunately, never saw them alive. It is probable that the camel- 
calf, like the foal, soon dies if parturition is prolonged, as the placenta 
of the camel is of the diffuse variety. The various presentations are 
dealt with on similar lines to those of obstetric practice in mares and 
cows. 


(f). RETENTION OF THE Fa@:TAL MEMBRANES. 


(zg). PRoLapsE oF THE Utervus.—I describe these diseases together 
because the only case of either condition I met with had both of them. 
They are both rare in camels. Normally, the Fatal membranes are passed 
immediately after the Foetus or soon after (within an hour). The case 
I saw had had a still-born calf, and put the Uterus out afterwards. The 
camelman bathed the womb and returned it. One week after this I saw 
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the camel, which was straining, with some of the ‘‘ cleansing’’ protruding. 
The owner refused the assistance offered. There is no reason to think 
that the treatment of these conditions differs from that in other large 
animals; the camel has all the endurance of the cow in troubles connected 
with Parturition. 


(h). Diszases oF THE UppER oR Mammary GLAND.—Agalactia, or 
insufficient milk-secretion, is not uncommon in Jubaland from too frequent 
breeding. The only useful treatment would be to give good rations in 
addition to the grazing available. 
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Inflammation of the Udder takes the form of a sporadic ‘‘ garget ”’ 
of one or more quarters of the organ. It is not at all common; if severe, 
it results in Atrophy (wasting) of the affected quarters. Probably dirty 
milking is one cause, and another may be the suckling of calves affected 
by Camel-pox. The symptoms on the first attack are decrease in the yield 
of milk, followed by changes in the milk itself, fever, straddling gait of 
the hindlegs, and swelling and pain in one or more of the quarters of 
the udder. The best practicable treatment is to allow the calf to suck 
only from the sound quarters, and to keep him separate from the dam 
except for the purpose of sucking (two or three times a day); foment the 
inflamed part of the udder (with water not too hot for the hand to bear) 
two or three times daily, ‘‘ strip’ it frequently, and suspend the organ 
in a net lined with grass, or, better, poultice it for the first two days. 
A dose of Epsom Salts is advisable if the case is seen early. 


As regards future milk-production from the diseased quarter, slight 
cases may recover, but severe ones result either in Abscess-formation or 
Atrophy of the quarter. The former can be drained by cutting off the 
teat, afterwards removing necrosed tissue and syringing with Pot. Per- 
mang. solution. Atrophy is incurable; the quarter yields nothing that 
can be called milk. - 


In purchasing cow-camels for breeding purposes, care must be taken 
not to purchase those with wasted quarters of the udder; the udder and 
teats should be handled, and the quarters of opposite sides should be 
of the same size and consistency; the teats are often the same size, even 
although one of the quarters be functionless. 
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CHAPTER 32. 


DISEASES OF THE NERVOUS SYSTEM, 


in a book of this sort, I have thought it more practical to classify 
the Diseases of the Camel’s Nervous System according to their most 
obvious symptoms rather than by their causes, so as to render easier a 
diagnosis of the true nature of any case of nervous disease under the 
following headings :— 


(a). Mad Staggers (Temporary Insanity). 
(b). Paralysis :— 


(1). ‘* Cold-struck.”’ 
(2). Paralysis in Trypanosomiasis. 
(3). ‘*‘ Shivering.”’ 
(4). Paralysis from Sturdy. 
(5). Paralysis of the Lower Lip. 
(6). Saltwort Paralysis (‘‘ Wehl ’’). 
(c). Heat Apoplexy. 
(d). Concussion of the Brain. 
(e). Convulsions, Fits, Epilepsy. 


Of course, Rabies and Tetanus are Nervous Diseases in one sense, 
but, following the custom generally adopted in Text-books, I have dealt 
with them in former Chapters, among the Infective Diseases. 


The incoordination and staggering gait seen in overdosing camels 
with Atoxyl, &c., is described under Trypanosomiasis (Treatment). 


Satyriasis, or Chronic Rutting in Males, has been considered already 
in the Chapter on Rutting in Males. 


(a). Map Staacers or Temporary Insanity. — This condition is 
well-known to camelmen, particularly to those who feed grain to their 
camels. 


Nomenclature.—In India it is called Hawa, Jhola, &c.; in Somali- 
land it is ‘‘Shimbr madah.”’ But these terms are used just as frequently 
to describe any sudden cases of Paralysis. 


In English similar diseases in horses and cattle are known as ‘‘ Mad 
Staggers,’’ Stomach Staggers, Fardel-bound, Megrims, &c. 


Cause.—Some digestive disturbance is the cause. The camels most 
liable to it are those in good condition; they may be either greedy, bolt- 
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ing their grain ration as fast as they can so as to obtain far more than 
their share, or bullies, which rob other camels of part of their rations 
by biting or snapping whenever their fellows lower their heads towards 
the grain. The disease generally occurs when the camels are being rested 
for a day after a long march, and never happens when actually moving 
under a load. Long hot marches, particularly on active service, when 
camels are sometimes called upon to work through the heat of the day, 
undoubtedly predispose to it; whilst I have found it more common in 
camels of fairly advanced age, but in good condition, than in young 
camels. The disease is also apt to occur when a long thirst has been 
quenched, followed by a feed of grain; or after drinking cold water late 
in the afternoon of a hot day. It is probable that allowing camels to 
drink when actually on a march, i.e., under loads, would also predispose 
to the disease; as also does hard work on a grain ration, when the camels 
have not been used to the latter; or changing the nature of the grain 
ration. 


The pathology of the disease is uncertain, but there is probably an 
acute congestion of the vessels of the brain 


Symptoms.—The camel is taken ill suddenly. He is at first restless, 
looking about him in an alarmed manner with staring eyes; then he 
suddenly begins to dash about, breaking loose and rushing through the 
camp. He tears wildly about, quite blind, and lifting his legs with an 
exaggerated action, taking heed neither of men nor obstacles ; he sometimes 
runs right through a ‘“ Zariba’’ and off into the jungle, colliding with 
trees or falling into any nullah which may be in his path. Sometimes 
he falls and remains still for a few minutes, blowing hard; then he may 
rise and run amok as before, and so on. 


Some camels fall down dead before they can be secured; others so 
damage themselves by falls or collisions that they have to be destroyed ; 
but the majority recover their senses after a time. A camel may run 
away into the jungle quite ‘‘ mad’”’ one evening, and yet be found next 
morning quietly grazing as though nothing had happened. 


Differential diagnosis. — There is not much fear of mistaking this 
form of cerebral derangement for any other disease, with one exception, 


namely, Trypanosomiasis, from which disease death may be preceded by 
rather similar symptoms. 


Thus, on releasing a camel in the morning, say, he suddenly rushes 
off and falls down dead after going about a few hundred yards. Such 
cases, when due to Trypanosomiasis, are generally old camels or those in 
poor condition, and their blood upon examination will be found swarming 
with Trypanosomes. In ‘‘ Mad Staggers,’’ on the other hand, the camel 
is nearly always in excellent bodily condition, 


Rabies in the camel may cause cerebral excitement, and, for obvious 
reasons, must be recognised early. If a Rabid camel is able to run about, 
his movements are purposeful, generally an actual attack upon some man, 
animal, or object, very different from the reckless charge of a camel 
with Mad Staggers. Again, rabid camels often mutilate themselves by 
biting their own limbs and bodies, and are often paralysed at an early 
stage. 


Cerebral excitement is also noticed in camels overdosed with drugs, 
such as Antimony Tartrate or Strychnine; after escape from wild car- 
nivorous animals, such as lion, leopard, or hysena; in Tetanus; and after 
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snake-bite; also ia poisoning by Gastrolobium and Oxylobium in Australia. 


reatment.—(1). Preventive: When giving a day’s rest to grain- 
fed camels on the march, it is a good plan to reduce the grain-ration of 
that day to half the usual amount. The plan of feeding a number of 
camels from one heap of grain should, if possible, be abandoned on active 
service, when every camel should be fed separately, so as to prevent the 
bullies and greedy ones from appropriating more than their share. After 
a long thirst has been quenched, no grain should be given to camels until 
they have grazed. 


Some camel-owners bleed their camels in April and October as a 
preventive measure; the efficacy of this is in doubt. 


(2). Curative: On diagnosing the case, order half-rations of grain 
for the remainder of the camels. 


If it is possible to secure the camel, do so, getting him into the 
shade. tying him down securely fore and aft, and avoiding any unneces- 
sarily rough handling. If he can swallow, give him, with great care, a 
large dose of Epsom Salts, say 3 to 3$1lb. Avoid oily purgatives owing 
to the great danger of choking in this disease. Subsequently, if the camel 
remains very violent, one may give 40z. doses of Potassium Bromide in 
water; or a Veterinary Surgeon may bleed the animal. Many experi- 
enced camelmen strongly favour the practice of bleeding for this com- 
plaint. The seat of the operation may be either the nasal vein or the 
jugular vein, and 4 quarts of blood may be taken; but the best guide 
to the amount is the state of the respirations and pulse. 


he head and neck may be bathed with cold water. Stimulants 
should be avoided. | 


After recovery, the camel should not be loaded for several days. 
(b). PaRatysis. 


(1). ‘* Copp-StRuck ’’ (CONGESTION OF THE SPINAL MENINGES?) — 
This is a condition recognised in all camel countries, probably caused 
by interference of the normal circulation in the vessels of the spine 
by sudden changes of temperature, such as may be produced by 
heavy rain, by fording rivers, by drinking cold -water when hot from 
a march, or (’%) by removing the saddle before the camel has cooled down 
after a march. My own experience leads me to state that this disease 
is more common in the hottest camel-countries, where camels have thin 
skins and fine coats, as in Sinde, Bikanir, Arabia, Sudan, Somaliland, 
and Jubaland; also on sandy soils, where the difference between the tem- 
peratures of day and of night is generally marked. It is most often seen 
in Riding-camels, but cases do happen among long-coated camels. 


This disease has been called ‘‘ Hot-struck,’’ ‘‘ Cold-struck,’’ and 
‘* Wry-neck ’’ in English; ‘‘ Hawa ”’ or ‘‘ Hawa lag gya,” ‘‘ Wah,”’ in the 
Punjab; ‘‘ Bai’’ in Rajputana; and ‘‘ Shimbr’”’ in Somaliland. Most of 
these names vaguely include any disease of sudden onset, in which nervous 
symptoms predominate. : 


In the bitter cold winters of the Pishin valley in Baluchistan, this 
affection is known in camels sheltered at night in the hot unventilated 
dwellings of their owners. I have seen it also in the hold of a steamer 
in the Tropics, when, owing to the vessel stopping, the gentle draught 
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received through the medium of ventilators and wind-screen ceased, giving 
place to an oven-like closeness and breathlessness. 


It can affect camels either at grazing or at work; either grain-fed or 
dependent entirely upon their grazing; either fat or thin; and the majority 
of the cases were among young camels between 4 and 7 years old. 


Symptoms.—Perhaps the most typical course of the disease is as 
follows, although the onset of general paralysis is variable in its swiftness : 


The camel is first a little more cantankerous than usual, ready to 
take alarm easily, and moves stiffly with a tetanus-like rigidity of the 
muscles of the neck, back and legs, often with a ‘ crouching ’’ action of 
one or both hind-limbs. He has a peculiar twitching of the muscles of 
the neck, which cause him to indulge in odd jerks of the head. Soon 
after this, he goes down and is unable to rise, although the power of 
the hindlimbs is not usually lost all at once; he may make fair attempts 


to rise, but the loss of power is almost complete about two hours’ after 
falling down. 


The next symptom to develop is the most striking one, that is, the 
bulging of the neck to one side; this is due to the paralysis of the neck- 
muscles which normally keep the cervical vertebre in their proper positions, - 
so that the column of bones, now only supported by, and Jonger than, the 
Ligamentum Nuche, sags to one side. ‘The neck cannot be straightened 
unless it is supported at the side; directly this support is withdrawn, 
the bones of the neck sag to one side or the other. This symptom, giving 
rise to the name ‘‘ Wry-neck,’’ is also seen in camels dying from many 
other diseases as well as in this one. 


If the disease advances, all power in the neck is lost, and the camel 
either sits with his head twisted back to one side or hes prone, completely 
paralysed except in the muscles of the face; sometimes, even the facial 
muscles become paralysed, and the lower jaw hangs open, saliva dribbling 
from the mouth, and the lower hp pendulous. Rarely, there is blindness. 
There is no loss of sensation or of consciousness; indeed, the camel is 
rather hypersensitive, showing his alarm at what has befallen him by 
‘* burbling ’’ whenever he is approached. 


In nearly every case there is some constipation, the dung being in 
hard, dry, cylindrical pellets. There is generally a degree or two of fever 
at the onset, but the temperature soon returns to normal or near it. 


Death, when the disease ends fatally, generally takes place in from 
36 to 48 hours. Tympanitis, caused by lying too long on one side, or 
suffocation due to the head getting too far round to one side, are conditions 
_ which frequently hasten it. 


Recovery from this disease is much less rapid than its onset, and 


it takes from 3 to 12 days before the paralysis of the limbs passes off 
completely. 


Sometimes the onset is so rapid that the ‘‘ wry-neck’’ symptom 
is fully developed within an hour of the first sign of illness. A common 
circumstance is for the camel to appear quite well in the evening, and yet 
be discovered paralysed next morning. 


I have not noticed that any permanent paralysis follows this disease ; 
all the recoveries I have seen were complete. 
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Differential diagnosis.—Paralysis occurring in the paroxysms of fever 
due to Trypanosomiasis is usually incomplete, preceded by copious sweat- 
ing and accompanied by considerable fever. Trypanosomes are present in 
the blood, on examination. The paralysis passes off as the fever declines. 


’ 


‘‘ Shivering ’’ is a partial paralysis confined to the hindlimbs, and 
generally of slow onset. 


‘* Wehl’’ is of very slow onset, only occurring in camels bred in 
certain localities where there is no other grazing but saltwort. 


Concussion of the Brain and Heat apoplexy resemble ‘‘ Cold-struck ”’ 
in their sudden onset and the general nature of the paralysis, but differ 
from it in that they also cause loss of consciousness. 


Rabies, when it paralyses a camel, does not do so completely for 
several days; ‘‘ wry-neck ’’ is not a prominent symptom; and the hypersen- 
sitiveness is greater than in ‘‘ Cold-struck.”’ 


Tetanus shows a locking of the jaw, partial or complete. 


Acute Congestion of the Lungs and Inflammation of the Trachea 
brought on by choking with irritant Ilquids sometimes cause spasms, 
paralysis and erections of the Penis, and may be mistaken for ‘‘ Cold- 
struck.’’ The respiratory disturbance and the high fever that they cause 
distinguishes them from ‘‘ Cold-struck.’’ 


/'reatment.—If the disease is noted in its early stages, the first thing 
to do is to get the camel into camp or under shade not too far from 
water so that he may be treated with some chance of success. A large 
dose (3 to 34]lb.) of Epsom Salts should be given at once, followed in 
4-hour by a dose of Rum or of Whisky (4 ozs.). The camel’s body should 
be well rugged up, and the neck may be swathed in sacking or a woollen 
blanket tied round it. If it is raining, throw a tarpaulin over the blanket. 
If there is ‘‘ wry-neck.’’ men should be told off to prevent the camel from 
getting his head round to his side, and to turn the camel every hour if 


he is lying prone; if a camel les too long on one side he is hable to 
develop tympanitis. 


Water should be administered twice a day to assist the purgative; 
after it has acted, then once daily is enough. Hand-feeding should be 
attempted if the camel shows any inclination to respond to it. 


The head may be supported by means of sacks of chaff or of grain, 
or on a native bedstead. 


When the dung has begun to soften, Ammonium Carbonate (4-0z.), 
or Strychnine Sulphate (4-grain hypodermically injected), may be given 
morning and evening. But as long as the dung remains hard, I prefer 
to use alcoholic stimulants twice daily, as mentioned above. 


My own experience is that the large dose of Epsom Salts is the 
most important item in the above treatment. 


lf, when first seen, the neck is bent right round to the side, the 
head should be brought forward at once and supported there by men for 
10 or 15 minutes at least, because this gives rapid relief and sometimes 
restores the animal’s ability to control his neck. I have often completely 
revived camels in this way that were dying of suffocation, lying on one 
side with the head underneath the body, a crowd of natives looking on 
and doing nothing. For this purpose, the head is handled by the ears. 
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The majority of cases treated as above recover; those receiving no 
Epsom Salts until the paralysis is general show a mortality of about 25 
per cent. 


(2). PaRaLysis IN TRYPANOSOMIASIS.—When Trypanosomiasis causes 
Paralysis, the camel is generally already in very poor condition. The 
Paralysis sometimes takes the form of partial loss of power in the hind- 
limbs, causing the hindquarters to swing round when the camel moves 
forward, the hindfeet being lifted well but planted again on the ground 
in an uncertain manner. Occasionally, this form of Paralysis is chronic, 
but more often it appears during a paroxysm of tever, accompanied by 
the presence of Trypanosomes in the blood, generally a severe one with 
sweating and high fever; and it disappears if the camel gets over the 
paroxysm. Many of these cases, on postmortem, have proved to possess 
weak dilated atrophied hearts and anasarca (general dropsy), and it will 
not always pay to treat them for Trypanosomiasis. 


(3). ‘*‘ SHivertnc.’’—This disease is manifested by a trembling of 
the muscles of the thigh when the camel is in the act of rising and of 
sitting. Camels which ‘ shiver ’’ always sit down slowly, but their action 
when travelling is not affected. ‘‘ Shivering ’’ and loss of power are the 
only symptoms at first, but later there develops atrophy of the muscles, 
most notably those of the quarters. 


This disease is markedly more common amorg camels of light bvild 
used for riding than in the coarse baggage type of animal. In India, the 
Thar and Bikanir desert camels, and the allied types, such as the Bagri, 
are those most often affected. Arab riding-camels are also lable to it, 
but it is rare in native Somali camels, 


> 


‘* Shivering ’? comes on mostly in spring and autumn, i.e., at the 
changes of the season. Camelmen think that removing the saddle when 
the camel is hot after a journey is the cause of it. I cannot absolutely 
confirm this,-but I think that the ailment has much in common with the 
disease of horses known in England as “‘ shivering,’’ which may be brought 
on by chills, journeys by train, &c., and the camelmen may be right, 
although there are many other circumstances under which a chill may 
be taken. 


The fever of Trvpanosomiasis perhaps renders a camel affected with 
that disease particularly lable to develop ‘‘ Shivering ’’; but I can say 
quite definitely that ‘‘ Shivering ’’ is met with in‘camels absolutely free 
from Trypanosomiasis, of which disease it 1s certainly not a true symptom. 


Symptoms.—The camel sits slowly, and a trembling of the muscles 
of the thigh region is noticeable during the act. This trembling is more 
distinct in the act of sitting than in the act of rising, and is best viewed 
from the rear. The camel walks and runs normally and without showing 
unusual fatigue, except in advanced cases where there may be great loss 
of power, especially noticeable when in the act of rising or of sitting 
under a load. ‘The general health is unaffected. 


The disease develops very slowly, and its tendency is to get worse 
as time goes on. As in the horse, a long rest and an improvement in bodily 
condition often secure a temporary improvement also in the symptoms, 
but in my experience, do not cure. ‘There is marked temporary improve- 
ment in some cases with a course of Strychnine given subcutaneously. 
Although I know of no cure for the disease, it often takes years before 
the camel is finally incapacitated from doing useful work. 


331 


Differential diagnosis.—Any nervous camel may show a shivering of 
the thigh muscles in the act of sitting down without any disease of the 
nervous system, as may, for instance, be seen in wild young camels unused 
to handling (examiners for soundness, remember this), or in camels that 
are frightened or hurt. Any weakness may cause this temporary ‘‘ shiver- 
ing,’’ and there are innumerable circumstances that can be responsible for 
the weakness. 


’ 


‘* Shivering,’ 


as a symptom, is more definitely observable in camels 
suffering from :— 


(a). Sprain of the Gastrocnemius tendon at its insertion. 
(b). Sublumbar Abscess. 


(c). Ulcerative Arthritis of certain joints, as the stifle 
(Rabagliati). 
(d). Polyarthritis (see p. 215). 


These are distinguished from true ‘‘ Shivering’? by their other 
symptoms. 


Finally, true ‘‘ Shivering ’’ is not connected in any way with the 
other diseases of the Nervous System already described, and is not a 
sequel of any of them. 


(4). PARALYSIS FROM StuRDy.—Sturdy is a disease more commonly 
affecting sheep, and caused by the presence of a hydatid cyst (the larval 
form of a tapeworm) inside the cranium, which causes pressure on the 
brain and paralysis. 


The cyst is called Caenurus cerebralis, and the mature Tapeworm, 
which inhabits the intestine of the dog, Tania Caenurus. 


Ceenurus cerebralis has been found in the camel, but I have no 
knowledge as to the nature of the symptoms it produced. 


(5). ParaLtysis or THE Lower Lip.—The lower lip is sometimes, 
though rarely, affected by a true paralysis. The cause may be a blow 
over the nerve supplying it with motive power. 


Symptoms. — The lp hangs cold and flaccid, and saliva dribbles 
from the mouth. The camel is unable to browse properly, and can only 
attempt to do so with his teeth. He drinks slowly, and only from deep 
water in which he can immerse his nose and mouth. 


Treatment. — Handfeeding and watering patiently out of a deep 
bucket have to be resorted to. The best medicinal treatment is $ grain 
Strychnine given subcutaneously twice daily for 5 days. If this results 
im some sign of recovery, wait a week, and then repeat the treatment. 


Warning.—Pendulous hp without paralysis is very common. Camels 
returning from grazing in the evening often hang the lower lip. Tired 
camels or those out of condition frequently do it; in these cases, it is 
merely a want of tone, uot a Paralysis; when they want to move or use 
the hp, they can do so. 


(6). Sattwort Paratysis (‘‘ WeuHt’’). — I have only seen this in 
India and only in one locality, that is, the sandy desert (‘‘ Zhal’’) of the 
Sind Sagar Doab, between the rivers Indus and Jhelum. In the central 
portion of this Doab the only bushes on which camels will browse are 
Bagga Lana and Khar Lana, the salt bushes, and this huge central area 
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is separated from the rivers on either side by a belt, about ten miles 
wide, bearing different vegetation, such as Van, Phog, Kareer, and Jhand. 
It is only in the central portion, where camels are kept on Lana for 
the whole year round, that the disease ‘‘ Wehl’’ occurs, particularly about 
the villages of Mankera and Hyderabad. Camels living in or near the 
ten-mile belt of country nearer the rivers in the hot weather merely take 
Lana as an alterative, generally living upon the Van, Phog, Kareer, and 
Jhand for one or two days, and then going to the Lana for one day, and 
so on; they do not get ‘‘ Wehl.’’ Moreover, camels may spend the whole 
cold weather on Lana only without risk of getting ‘‘ Wehl’’; the female 
camels of Powindah merchants frequently remain in the centre of the 
‘* Thal’ all the cold weather. It is evidently only when camels graze 
Lana in the hot weather, when it is green and succulent, particularly 
in April and May, year after year, without admixture of other grazing, 
that they become liable to develop ‘‘ Wehl.’’ In this connection it is 
interesting to read that Daumas, speaking of Algerian camels, mentions 
that they must not remain on salt shrubs in April and May excepting 
for a few days only at a time; so, possibly, Saltwort Paralysis may be 
met with in Algeria also. 


Wehl is never seen in camels under 5 years of age; but of all the 
camels bred and reared in the central portion of the ‘‘ Thal,’’ it is said 
that 10 per cent. actually get ‘‘ Wehl,’’ whilst nearly all the camels there 
become too weak for hard work after about the 7th year. The cow-camels 
of Hyderabad only live long enough to bear 3 or 4 calves. The disease 
is most often seen in cow-camels in the ‘‘ Thal,’’ because the owners of 
male camels sell the latter when they are 5 or 6 years old, knowing 
that they will be of little use if kept in the Lana country. If camels are 
sent away from the central part of the ‘‘ Thal’’ before the age of 5 
years, it is said that they never develop ‘‘ Wehl,’’ although they are 
generally ‘‘ bad doers.’’ Camels imported into the Lana country of the 
‘‘ Thal ** as adults do not get Wehl. 


Once I thought that Strongyles in the alimentary canal had an 
important influence in the etiology of this condition, but I am satisfied 
that the disease is really a ‘* deficiency ’’ disease, due to continued diet 
of saltwort over many years. It seems that when camels are reared on 
nothing but Bagga Lana for years, an infinitely slow process of deteriora- 
tion sets in, undermining the camel’s constitution, and sometimes ending 
in definite symptoms of Paralysis (i.e., Wehl). Camels from the central 
part of the ‘“‘ Thal’’ are always weedy, unthrifty, light in bone, and 
cow-hocked, and it seems clear that this weediness and unthriftiness are 
related to Saltwort Paralysis; the former precedes the latter. It must 
not be supposed that Saltwort is a poison; on the contrary, it is often 
a most necessary alterative diet for camels; but camels cannot be reared 
with success on it and nothing else. | 


Symptoms.—The patient is nearly always at least 6 years of age, 
generally more. He is emaciated, weak, and anemic, and yet may retain 
a fair appetite, which, however, does not cause him to thrive. After 
‘poverty ’’ has been evident for a few months or years, the animal 
begins to cross his hindlegs when walking, and, later, reels in his gait. 
When made to sit, the thigh muscles shiver, and the act is done slowly 
at first, although weakness may cause it to finish with a ‘‘thud.’’ Rising 
is also done with difficulty and shivering. The condition may last for 
months or years, but ends in death from exhaustion, sometimes with 
diarrhea during the last few days. There is no fever. 
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The camel does not improve if removed to a locality where different 
grazing is obtainable, unless this is done before symptoms of Paralysis 
are shown. I kept a camel with ‘‘ Wehl’’ for one month under the best 
grazing conditions and on generous rations as well, without getting the 
slightest improvement; the symptoms of Paralysis in this case were un- 
mistakable, but not marked. 


Post-mortem appearances.—Extreme emaciation ang anasarca (general 
dropsy) are constant features. All the muscles are cedematous, and the 
blood may appear so thin and watery that it will not clot. The amount 
oi clear watery fluid in the peritoneal cavity may be as much as 2 gallons. 
Oedema is found under the skin along the back on each side of the spine, 
particularly in front of the ilium. he walls of the fourth stomach and 
intestines are sometimes thickened and codematous, and the Mesenteric 
Glands sodden. Cirrhosis of the liver has been noted in some cases, but 
it is not a constant feature. 


Diagnosis.—The history of the camel (i.e., ‘‘ Thal’’ bred) generally 
gives the clue. There is no remittent fever as in Trypanosomiasis. The 
long-standing emaciation previous to the appearance of the Paralysis dis- 
tinguishes it from ‘‘ Shivering.’’ In some parts of the ‘‘ Thal ’”’ the same 
name, ‘‘ Wah,’’ is used to describe all cases of Paralysis, however caused. 


T'reatment.—If{ the camel was bred in the central ‘‘ Thal’’ and is 
poor and emaciated, he is unfit for military transport, and should be 
sold or destroyed. He may be able to perform a little light work. 


When Paralysis is already marked, the animal is incurable aid 
useless, 


Practically speaking, there is no treatment of any value for ‘‘ Wehl.”’ 


(c). Hear ApopLexy, ‘‘ SUNSTROKE.’’—This is described as a camel- 
disease in the Official History of the War, Veterinary Services. The 
symptom which appears to ‘‘ clinch’ the diagnosis unanswerably is the 
very high temperature, ‘‘ running up to 112 degrees Fahr. or over.’’ The 
condition occurred among debilitated camels chiefly, which were suddenly 
taken ill, getting very excited, and finally falling down comatose. On the 
occasions when early treatment was possible, a fair number recovered, but 
under ordinary conditions about 60 per cent. die. Treatment consisted in 
bleeding at the Jugular vein (see p. 156), the administration of stimulants 
(see pp. 154/5), and the application of ice-packs to the head. 


A diagnosis of Heat Apoplexy would not be justified unless the 
temperature of the camel is exceptionally high; many camels suffering 
from chronic wasting diseases and subjected to the stress of exposure to 
sun and heat in the cruel conditions of active service will die suddenly 
after a short period of prostration. 


(d). Concussion or THE Brain. — Cause: A blow over the head, 
generally by striking it against a tree or a rock, when falling. 


Symptoms. — The camel] is either unconscious or dazed. There is 
generally some mark on the head (swelling or wound) showing where the 
injury is. The camel is not paralysed, but, of course, will not move until 
some consciousness returns. As soon as he begins to show a return to 
consciousness, he is able to support his head, which, however, at first 
sways from side to side; and he will make unsuccessful attempts to rise, 
frequently falling, and possibly injuring himself again. He begins to 
feed and chew the cud before he can stand up steadily. 
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Treatment.—Examine the wound or swelling, and find out if there 
is any fractured skull or not. (If so, a Veterinary Surgeon might operate 
by removing or raising any depressed pieces of bone, so as to remove the 
pressure from the brain). 


Get the camel into the shade, if possible. Tie his legs fore and 
aft, so that he cannot rise and hurt himself by falling; apply cold water 
to the injured part of the head; and, as soon as swallowing is possible, 
give 24 or 3lb. Epsom Salts. 


When there is complete unconsciousness, have a man constantly in 
attendance, and instruct him to prevent the head from falling round to 
the side and the camel from lying prone; the animal should be placed 
in the ordinary sitting position and the head supported on sacks, on a 
native bedstead, or even by men. 


No further medicines should be given. As consciousness returns, good 
nursing (including handfeeding and careful watering) is sufficient, and 
recovery is generally steady and complete within a few days. 


(e). Convuxtsions, Firs, Epirepsy.—I have no personal experience 
of this in camels. A ‘‘ fit’ is denoted by the animal falling to the ground 
unconscious with violent spasmodic movements of the limbs and Jaws. 
Poisoning by Strychine causes somewhat similar symptoms. As treatment, 
I would hold a piece of wood between the teeth during the fits to protect 
the tongue from being bitten, and would give 3lb. Epsom Salts as soon 
as the fit was over. 


Suffocation is the condition most likely to be mistaken for “‘ fits ’’ 
by the amateur; the nose-band of a halter slipping down so as to press 
over the soft part of the nose may cause this, and generally happens at a 
time when a camel is being persuaded to do something he does not want 
to; I have saved several lives by arriving in time to prevent suffocation 
in camels struggling on the ground in this form of ‘‘ epilepsy.”’ Some- 
times, a musth camel will suffocate from a loss of control over his 
respirations, as described in the Chapter on Rutting in Males; the symptoms 
would lead many people to think that the camel was ‘‘in a fit’’; cold 
water dashed over the body is the best emergency measure in this case. 


Of course, suffocation has nothing to do with Nervous Diseases, 
but is dealt with here because the layman is more likely to recognise it 
if warned in this section. 
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CHAPTER 33. 


DISEASES AND PARASITES OF THE SKIN. 


In the camel, one disease of the skin is more important than all 
the rest put together; that is Mange or Sarcoptic Scabies. Contagious 
‘ Necrosis of the Skin comes next in importance and can be a very serious 
nuisance. 


Ringworm has never yet been reported in Camels. 


Camel-pox is not exactly a skin-disease, and has been dealt with 
under the Specific Diseases. 


‘I'he Skin Diseases to be described under this section, therefore, are : 


(a). Mange. 
(b). Contagious Necrosis of the Skin. 
(c). Eczema : 

(1). Spring Eczema. 

(2). Mud Fever. 

(3). Tick Eczema. 

(4). Dietetic Eczema. 

(5). Sallenders. 


). Scurfiness. 
). Warts. 
). Parasites of the Skin: 
(1). Habitual Parasites: Lice, Hippoboscide, 
Ticks, and Onchocerca. 
(2). Occasional: Leeches, Tabanide, Muscide, 
Simulide, Culicide, Jigger. 


Pr a? a 
mh O O, 


a). Mance, Sarcopric Scasies, ‘ ItcH.’’—Nomenclature: French, 
La Gale; Arabic, Djarab; India, Kharish, Pan; Sinde, Garr; Baluchi, 
Kujli; Somali, Addo. 


Mange is the most common and widespread disease of camels, being 
found in all camel-countries, including Australia. 


The cause of Mange is a small mite or Acarus called the Sarcoptis 
camelt, 
The female Acarus is from 0.32 to 0.36 m.m. long, and from 
0.25 to 0.27 m.m. broad. 


The male Sarcopt is about’ 0.18 m.m. long, and from 0.14 to 
0.15 m.m. broad. 
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The male and female copulate on the surface of the skin, after 
which the female burrows for itself a passage or gallery in the thickness 
of the epidermis, in which the eggs are laid, from which the new indivi- 
duals develop. The intense itching that characterises the disease and the 
difficulty experienced in curing the disease with watery solutions of medi- 
caments are chiefly due to the presence of the females in these galleries ; 
their burrowing creates great irritation; they escape contact with the dres- 
sings applied, and even when the par asites on the surface of the skin have 
been destroyed, some of the females remain behind in the tunnels they 
_ have made, the eggs in them hatch out, and there will issue from the 
galleries a new crop of parasites to start another generation. 


The Sarcoptis cameli is easily carried from one camel to another by 
direct contact of the camels’ bodies and through the agency of articles 
which have been in contact with the skin of a mangey camel. In cold 
weather the disease can spread rapidly through a herd from a single in- 
fected camel. 


The itching induces the mangey camel to seek relief by rubbing the 
diseased parts against any object available; aud the object commonly 
available is generally another camel. ‘The act of rubbing spreads the 
disease not only from the diseased animal to the healthy ones, but also 
deposits the parasites on new areas of the skin of the margey one, so 
extending the infection on him. When tree-trunks, fences, gate- posts, or 
other similar objects are used by the mangey camel to rub himself upon, 
they also become media for the spread of the parasites and the disease. 
One of the most important of the agencies through which the disease is 
spread is the ground on which the camels sit at night; the disease may 
continue in a herd despite treatment of the mangey camels, if they are 
camped in the same place the whole time; and Mange may spread to a 
clean herd or caravan if they use a camping ground’ on which mangey 
camels have been sitting. Mange in camels may also spread by the hands 
and clothes of the camelmen attending Mangey camels, by the interchange 
of leg-ropes or blankets from diseased to healthy camels, by the use of 
trucks or boats infected by mangey camels for the transport of clean 
ones, and by the agency of brushes and saddlery (particularly the rope- 
parts, since there is seldom much inter-change of the saddles themselves). 
Sucklings are frequently infected from their dams. 


Although a camel in perfectly good condition may become infected 
with Mange, yet, undoubtedly, poor condition is a predisposing cause, 
whether it be through disease, overwork, or underfeeding. Mange spreads 
more easily in camels getting a large proportion of dry forage than among 
those on good grazing. But there are factors of much greater importance 
than any of the above in their influence not only on the spread of Mange, 
bat also on its amenability to treatment, and these are :— 


(1). The climate of the country. 
(2). The season of the year. 


e 

In camel-countries where the hot and cold seasons are markedly 
differentiated and extreme, as in the Punjab, Baluchistan, and Afghani- 
stan, the camels grow long thick coats in the cold season, and they get 
very dirtv; in those countries, then, Camel Mange is particularly severe 
as a cold-weather disease, most liable to make its first appearance in 
October and November, and to become very active in January; in March 
and April in these countries there is ‘a marked decline in the activity of 
the disease, and, consequently, a tendency towards recovery; if the 
disease is neglected at this stage, it may continue through the hot weather, 


337 


but the amount of irritation it causes then is, as compared with that 
shown during the cold season, slight. Moreover, in the hot season the 
disease does not spread so readily from camel to camel. 


This inhibiting influence of heat is, I think, chiefly due to the 
short coat, and, consequently, cleaner. skin, perhaps also to the greater 
activity of the skin’s functions. The green feed and change of coat i 
the spring no doubt also favour the cure of Mangey camels. 


In camel-countries with a more equable climate, such as Nubia, 
Sudan, Southern Arabia,-Somaliland, Jubaland, and southern Sinde, the 
camels do not grow such thick coats; the hair is short and comparatively 
sparse even in the coolest season. In such countries Mange spreads chiefly 
in the cooler season, but is far more easily controlled than in countries 
with a really cold winter; it is far less grave a plague and is more easily 
cured. ; 


In the cold season the most rapid spread of Mange, not only over 
the skin of a camel already infected, but also from one animal to another, 
follows a fall of rain. In the Punjab the rains falling about Christmas- 
ume are immediately followed by a greatly increased activity of -the 

isease, 


Camel Mange sometimes attacks man, but is then easily cured. 


Symptoms.—When a mangey camel is introduced into a healthy herd, 
the disease may begin to appear in some of the others in 15 to 20 days. 


Mange generally appears first on the skin of the flanks, groin, rump, 
root of tail, and arm-pits, and spreads later to the face and head, neck, 
sides, belly, loins, quarters, legs, and feet. Sometimes the face and head 
are the first parts affected; the skin over the hump is generally involved 
last of all. 


The camel first shows a desire to scratch the flanks or groin with 
his teeth, to scratch the arm-pit with the hindfvot, or to rub his head or 
his rump against some object to allay irritation. As a result of the 
scratching and rubbing, the affected skin shows hairless abraded patches, 
moist and red, on which are a number of small spots like pin-pricks. The 
moist exudation from the surface of the patch dries into dark-coloured 
crusts. Close examination of the skin around the part may reveal papules 
and vesicles, which later become smal] hairless scurfy patches, getting 
daily more and more numerous, extended, and confluent. These patches 
also become raw and scabby from the scratching and rubbing, which dis- 
tribute the parasites over the body. If untreated, the camel becomes a 
loathesome object, with hairless, excoriated, scurfy, wrinkled patches all 
over his body; and the continual irritation due to the Acari causes a 
thickening of the skin, producing an unnatural grey colour and a dry 
‘feel ’’ if taken between the fingers, in place of the natural dark colour 
and rather moist ‘‘ feel’’ of the healthy skin. 


The disease spreads over the body quickly in the cold weather, 
particularly after rain; but slowly in the hot weather. In the spring 
there is a tendency to recover. 


The camel cannot get proper rest because of the itching, which keeps 
him busy biting and scratching. He, therefore, tends to lose condition. 


In old neglected cases the skin may become enormously thickened 
and form unnatural-looking folds of dry, scurfy, grey, hairless skin, par- 
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ticularly in the arm-pit, on the top of the neck, on the feet, on the 
abdomen, and in the bends of the joints of the limbs. When the skin 
has become much thickened, its functions are seriously interfered with, 
and so there may be a gradual emaciation and even death. 


Diagnosis.—There is no other disease closely resembling Mange in 
the camel, and there is no need, for practical purposes, to demonstrate 
the parasite before making a diagnosis. If, for any reason, it is desired 
to do so, some of the epidermis is scraped off with a knife from the edge 
of a lesion showing signs of having recently been scratched or rubbed, 
and the debris obtained is teased up in a watch-glass with a little 10 
per cent. Caustic Potash solution (slightly warmed), and then some of the 
softened mass is transferred to a slide with some of the solution, a cover- 
glass placed over it, and then it is examined under a low power of the 
microscope. In the camel it often takes a long time before a parasite 
can be demonstrated, especially in the spring. 


Diseases which might possibly be mistaken for Mange by the in- 
experienced are :— 


(1). ‘‘ Spring Eczema,’’ which affects dirty, long-coated camels in the 
spring. It affects the back, hump, and sides; Mange, on the 
other hand, tends to recovery at this season, and affects chiefly 
the parts where the skin is thinnest, i.e., flanks, groin, arm- 
pits, &c. 

(2). Scurfiness, as seen’in some cases of Filariasis and after Camel- 
pox. There is no itching in these cases. 


(3). Thickened skin, caused by numerous tick-bites in the groin and 
arm-pit, or by sandflies. 


It is sometimes difficult to decide whether a case of Mange which 
has been under treatment is cured or not. If cured, nothing should be 
observable in the way of symptoms beyond a little baldness and a little 
scurfiness ; close observation should show new hair just beginning to grow 
regularly over the surface of the skin; there should be neither roughness 
nor grey colouration of the skin; these would be signs that parasites were 
still present. The skin of a cured camel should be smooth, a little moist 
or slippery, and dark in colour, 


Prognosis. — Recent infections with Mange can usually be cured if 
enough time and trouble can be taken. Mange causes serious loss of con- 
dition, and it spreads quickly through a herd if no steps are taken against 
it; it is therefore particularly a disease against which full preventive 
measures are necessary before a military expedition with camels is under- 
taken, especially in the cool or cold season of the year. 


Mange is only seldom the actual cause of death in camels, but in 
cases where the disease has existed for months before any rational treat- 
ment has been adopted, and in which the skin has already become 1m- 
mensely thickened, cure may prove exceedingly difficult or impossible. 


Ordinary cases are most easily cured when the climate is mild and 
the coat of the camel is short and thin; Arabian, Sudanese, Nubian, 
Somali, and Bikanir camels and those of the Thar desert of Sinde are, 
therefore, far more easy to cure than Punjab, Baluchi, or Afghan camels, 
which can seldom be cured without clipping off the hair first, which often 
either throws them out of work or makes them liable to catch fatal chills. 


Other things being equal, cases of Mange occurring early in the 
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cold weather are more formidable than those first infected at the end 
of the cold weather, because spring-time is favourable for the cure of 
the disease. The disease spreads comparatively slowly in the hot weather ; 
the cases met with then ure generally bad ones left over from the pre- 
ceding cold weather. 


Finally, a lack of sufficient oil for dressing the camels, or lack of 
time or labour for dressing the animals, or inability to clip camels with 
thick coats because they are wanted for work, or difficulty in changing 
the camping places, are all unfavourable factors which may have to be 
reckoned with. 


Preventive treatment.—So far no experiments have yet been made to 
show how long the Sarcoptis cameli can live on contaminated camping- 
grounds, but in this connection one may quote the case of the Sarcoptis 
equi (of equine mange), which can live for 15 to 20 days without a host, 
and the case of the Psoroptic parasite of Sheep-scab, which can maintain 
infection in a locality as long as 6 or 8 weeks after the sheep have been 
removed. The chances are that the Sarcopt of the camel cannot remain 
in camping-grounds or on trees, fences, &c., or on gear, for more than 
a few weeks or months at the outside, exposed as he is to the dessicating 
power of the fierce sub-tropical sun. 


It is the practice among the best camel-masters to avoid the use of 
sites for camping in the cold weather which have recently been used by 
other camels, as far as possible. When a troop of camels is being main- 
tained for several weeks together in the cold weather in one locality, their 
camping-ground for the night should be shifted for a few yards every 
6 or 7 days, and the old camp disinfected by burning wood over it. 


At the beginning of the cold weather camelmen should be instructed 
to keep a careful watch for the first signs of Mange on the flanks, groin, 
arm-pits, rump, and other parts, so that the detection of any new case 
will be early, leading to prompt isolation and treatment. 


New purchases should be subjected to close inspection for sigus of 
mange. 


In military expeditions, it is most helpful to keep all the camels 
clipped during the cold season if the climate is not too severe; this practice 
inakes it impossible for mange to become a serious menace. ‘There are 
obvious reasons why it is not always practicable. This plan acted well 
in the War on the Palestine front; a squad of 40 clippers could deal with 
400 camels in 4 days. 


The practice of shearing and oiling, or of oiling alone, or of tarring, 
all camels in the spring, whether they have been mangey or not, is a sound 
procedure in the North Punjab, where the camels’ coats grow very long 
and thick (See ‘‘ Seasonal Oiling,” &c.). It frees the skin from parasites, 
which, there is some reason to suspect, can survive in a more or less 
active state in the skin of some animals from one cold weather to another ; 
it allows a herd to start ‘‘clean’’ the next cold weather. The practice 
would be superfluous in countries near the equator. . 


lt is a good plan to have all the stuffing removed from the saddle 
during the rest-period of the hot weather, and to have it replaced by new 
stuffing; and to sun-dry the coverings of the saddle. 


As far as possible, every camel should have its own gear, saddle, 
leg-ropes, halters, crupper-rope, &c. (also brushes and blankets, if any are 
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used), and these should not be interchangeable. Baggage-saddles seldom 
are, bat leg-ropes often change hands, and it is hardly practicable to do 
more than keep the ropes for the use of one ‘‘ purchi’’ (string of three 
camels). 


In Silledar Camel Corps, where camels may go uninspected for weeks 
at a time, a good and fair way of preventing mange is to institute a 
punishment where any case of mange is detected, such as compelling the 
camelman to attend headquarters with his camel until it is cured. 


Curative treatment.—On the first detection of Mange, the affected 
camel should be isolated (or, if there are more than one, segregated) ; this 
involves finding them camping and grazing areas separate from the healthy. 


Once segregated, their camping ground must be altered to a site a 
few yards distant every 3 or 4 days during treatment. 


Blankets, ropes, wooden and iron parts of saddlery used on the 
camels are easily disinfected in Phenyle or Izal solution. The stuffing 
of the saddle should be taken out and burnt, and the fabric of the pads 
disinfected in Phenyle or Izal. Fence-posts, gate-posts, or even tree-trunks 
close to the lines may also be disinfected. 


lf possible, grazing, green forage, or both, are better than bhusa 
or hay for the sustenance of mangey animals. 


The camelmen remaining with the healthy camels should be informed 
of the necessity for early recognition of any other cases that may crop up, 
and for changing camping grounds every few days. These men should have 
nothing to do with the mangey camels, which should have their own 
attendants. 


As regards the skin-dressing for Mange, the methods vary in different 
countries. But it is always easiest to cure Mange in the Spring. 


Complete cure of Mange in the Punjab cold weather is rarely 
attainable without first clipping the whole body, a procedure that makes 
the use of a blanket necessary, which has to be kept disinfected; and the 
camel is often thrown out of hard work, because a clipped camel at work is 
rather apt to catch chills. Therefore, it often pays a camelman best merely 
to apply dressings of oil to the diseased patches as they appear, and to 
carry on at work until clipping-time, at the end of March, when cure is 
generally easy; this oiling of the irritable patches only delays the progress 
of the disease and does not cure it, and some of the animals become very 
thin and may get such thickened skins that cure is difficult even when 
spring arrives. The disease is more controllable if the body is clipped with 

the seat of the pack-saddle left unclipped; the camel can then work, but 
“needs a blanket. Neither cf these plans is admissable, as a rule, for 
military camels required to be efficient for mobilisation at any time. 


In the Punjab, the best treatment for complete cure, in the cold 
weather, is the following :— 


Choose a warm sunny day, and clip the camel all over; burn the 
clippings. Provide a blanket (which must be disinfected every few days). 
Then apply oil all over the body. The oil in use is that of Brassica eruca 
(called ‘“ Taramira’’ in the Punjab, and ‘‘ Jambu’’ in Sinde), a_bitter- 
bland oil. The whole body can be dressed with 14 or 2b. of it, and 
it is applied with a rag. Its application causes a little fever, and the 
camel must not be exposed to the mid-day sun whilst the oil is on him or 
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his skin will blister. The same happens if the oil is rubbed in too 
vigorously, especially about the thin skin of the flank. The legs can only 
be dressed thoroughly in the standing position. Care is necessary to 
- prevent the oil from running into the eyes; it is better to use Sulphur 
Ointment (1 part of Sulphur, 4 of Vaseline) around the eyes instead of 
the Oil. 


Two days afterwards, or on the next warm day, mud is applied all 
over the body and left to dry on. After a day or two, the mud is washed - 
off, and this completes the first dressing. . * 


A second dressing of Oil may be made ten days after the first 
application of it, and, if necessary, a third one after a similar interval ; 
the application of mud being made as before, subsequent to every oiling. 
If any patch gives trouble between the dressings, pure Phenyle, or a little 
Oil, may be applied to it. ‘Two, or, at the most, three applications will 
cure, unless the disease is of very long standing. 


Camelmen often give a dose of Taramira Qil internally as well, but 
I do not recommend it. 


After cure has been obtained, the following emulsion quickly cleans 
the skin from scurf :— 


WAtel. seven ance awtaene ;. 1 gallon. 

Hard: Soap: 24355 viet Sac ec eee, + lb. 
Boil these. Then add : 

Kerosene Oil .................ccceceeee eee 2 gallons. 


and stir well. This makes a stock solution; one part of it is added to 
6 parts of water for use on the skin. 


When the skin of the arm-pit is thickened, the camel should not be 
worked until the swelling has subsided, or Kach badhar (see page 200) 
may develop. 


T'aramira Oil requires no addition of Sulphur; blander oils, such as 
Sarson (also called Sesame, Sim-sim and Jingli Oil) obtained from Sesamum 
indicum, are more efficient if Sulphur be added in the proportion of 2ozs. 
to the pint, and still more so if, in addition, loz. of Potassium bicarbonate 
to the pint is mixed with it. Sodium bicarbonate is cheaper than the 
Potash salt and is nearly as good. These bland oils thus fortified will 
cure Mange if applied at intervals of 5 or 6 days two or three times. 
In the War the old prescription of Sulphur, Sodium bicarbonate and Whale 
Oil was found to be efficient ; 4lb. were required for one complete dressing. 


ln warm countries, it is advantageous to wash the camel all over 
either in the sea or in a bath of Sodium bicarbonate solution before 
applying the oily dressing. 


In countries where there is no real cold season, the cure of Mange 
is easy; in fact, the disease has a completely different economic aspect as 
compared with that in places further from the Equator. Clipping will be 
unnecessary as the coat is so short, and washing is the first process. Next, 
the dressing chosen is applied ; Sesame Oil alone, Sulphur and Qil (1 part in 
10), Kerosene and Oil (1 of former to 2 of latter), or Lime and Sulphur 
Sheep-dip, are the best applications. The oily ones are the more reliable, 
because the oil plugs the mouths of the little galleries made by the 
Acari in the skin, and suffocates the mites inside them. Non-oily dressings 
quickly evaporate under the powerful sun, and do not stay so long on 
the skin. When Sesame Oil or Sulphur and Oil are used, the camel may 


342 


be washed and dressed twice a week, but once every 5 or 6 days is 
usually enough. Three applications will cure, and two may do so in the 
spring-time. Kerosene and Oil in the proportion of 1 part of Kerosene 
to 2 or 3 parts of Sim-sim Oil make a very good cheap Mange dressing 
for use in countries near the Equator; after washing, dress once every 
5 or 6 days, and repeat twice. Camels can Wear the application of pure 
Phenyle over half the surface of the body at a time; it makes a fairly 
efficient emergency dressing if not more than half the body is dressed 
on one day; but it is only to be used in emergency. Lime and Sulphur 
Sheep-dip is useful when Oil is not obtainable, and when time is short (e.g., 
on some Military expeditions), and may be used by digging a bath three 
feet deep in the sand, placing a large tarpaulin in and over the bath, 
and filling the tarpaulin with the dressing. A sloped entrance and exit 
enable the camels to be led into the bath, in which they are made to 
sit, and so are easily and quickly dressed one after another. The pre- 
scription for the Lime and Sulphur Dip is : Sulphur, 2 Ib. ; Quicklime, 1 lb. ; 
Water, 24 gallons. Boil these for 2 hours and then add cold water to 
make up to 10 gallons. This dressing does not rot canvas even after 
three months soaking. . 


In a hot climate and with short-haired camels, Mange may be dealt 
with, temporarily, on the march in Military expeditions by prompt report- 
ing of the first symptoms and prompt application of a solution of 1 in 500, 
or 1 in 1000, of Perchloride of Mercury, which, although a deadly poison, 
has the advantage that it can be carried in tabloid form. 


Tar or Tarry Oils are substances commonly used in Baluchistan, 
the North-West Frontier Province of India, Algeria, Egypt, and Aus- 
tralia for the cure of Mange. In Baluchistan the ‘‘ Chir Pine Oil ’’ (from 
Deodar) is applied neat or diluted with water in the proportion of 1 part 
water to 2 parts Oil; the Oil has a tendency to bring off the hair, but 
seems to cure the disease or delay its progress until Spring-time. In 
Algeria it is stated by Carbuecia that Pine-tree Tar has no effect against 
itch, the best Tar being of a liquid aromatic quality, from the ‘‘ Taga ’”’ 
(Thuya articulata) or from ‘‘ Arar’’ (Phoenician Juniper); the dilution 
used is 2 parts Oi] to 1 part water or sour milk, the mixture being 
warmed before application. Donatien found this ineffective in a damp 
climate. In Australia, Stockholm Tar has been used, but is messy and 
not very efficacious. On the whole Tar and Tar-Oils are not the best 
dressings when used alone; if diluted with some bland oil in the propor- 
tion of 1 part Tar-oil to 8 parts bland oil, the effect 1s as good and better 
than when stronger dilutions were used; too strong an application of Tar 
may lead to absorption, causing dullness and loss of appetite, and, accord- 
ing to French authorities, even nervous disturbance and death. Tar leaves 
the skin in a disgusting state. When no bland oils are available, and Tar 
or Tar-Oils are utilised as Mange dressings, they may be diluted with 
sour milk (camel’s) and the applications should be washed off after 2 days. 
Haslam, in 1885, had good results with Stockholm Tar, 2lb.; Sulphur, Ib. ; 
Fish-Oil, 9lb., and Crude Carbolic Acid, 302s. In Egypt, according to 
Neumann, the Arabs use Fish-Oil to dilute the Tar with. Queripel states 
that Ketran, the oil expressed from Kharonat, is used there, and that 
5lb. of it are required to cure a camel of Mange. 


In Montgomery District, Punjab, a good cleansing agent for the 
skin is :— . 
Ashes of Jal Wood (Salvadora persica) ... 1 seer. 
SULPMUP. 2 eccanGcanisnseeaesyeiesadaaslebwaiatigeenactnaies 4 do. 
Thime< (CHUA). aetevadendsevchscpvenstamiabawicveiens 4 do. 
Water’ +. Ssionssdoasienascan tein tpweasecaeeracters ayasus 5 do. 
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These are boiled together and applied. After 3 days, the dressing is 
washed off with water, and leaves the ‘skin very clean for the application 
of Oil. In the French Sahara, a native cure is a crude distillate of 
Colocynth seeds once or twice applied. 


Sulphurated Potash and McDougall’s sheep-dip have failed to cure 
Mange in camels after good trials. 


In the treatment of a number of camels for Mange, a headman 
should be told off to superintend the dressing and to make sure that the 
parts difficult to reach (inside the bends of the joints, arm-pits, groin, 
&c.) receive a proper dressing. It is a good plan to make a rule that 
the legs and under-surface of the body be dressed first of all, as camelmen 
are apt to spend too much of their energy in applying the dressing to 
the places easier to get at. 


From his War experience, Curasson recommends the following treat- 
ment for Mange in the Camel :—To 1 Litre of warm water, add 0.6 
kilograrnmes of White Soap cut into shavings; let this soak for 24 hours, 
stirring it now and then. Then make a paste by adding 0.3 kilograms 
Sulphur Sub. Next, stir in 0.2 kilos Cresyl and 0.15 kilos Petroleum. 
This results in an almost lquid paste. The camel is chipped and the 
dressing rubbed in; next day, the dressing is rubbed in some more, with- 
out, however, applying any more; then, after 4 davs, the remains of the 
dressing is brushed off with warm water. 


In the French Sudan, it is reported that camels cannot be washed 
without great risk of mortality. 


Musso found Colocynth Tar efficacious against Mange in_ hot 
climates; the advantage in using this preparation is that in many camel- 
countries the Colocynth plant is native (North Africa and Arabia) and 
importation of oil is saved; it has not yet been proved of value in 
countries with a cold season such as the Punjab and Asia Minor. Musso 
makes the Tar on the spot as follows :—Two metallic cvlinders of 10 to 
15 litres capacity are required, one smaller than the other so as to fit 
inside it; one end of each cylinder is closed. The smaller cylinder is 
filled with Colocynth seeds to 10 c.m. from its open end, and palm-leaves 
and a disc perforated with 3 m.m. holes are placed over its open end 
and maintained there by hooks. Invert the small cylinder, introduce it 
into the larger one and lower it until the mouth of the latter is level with 
the seeds in the smaller one. ‘The cylinders are placed in a vertical 
position and held together by strips of tin; the joint is sealed with clay 
and.sand. The whole is then buried in the sand up to 5 c.m. above the 
union ; above this level, a stonework basin is made with the upper cylinder 
(i.e., the small one full of seeds) at its centre. <A fire is made in the 
basin and maintained for 12 hours. In this way, 15 litres of seeds yield 
4 litres of Colocynth Tar. The Tar, of course, drips into the larger 
cylinder. 


(b). Contacious NECROSIS OF THE SKIN.—This is a disease of camels 
characterised by local sloughing of circumscribed areas of skin. The disease 
is wide-spread in the camel-countries of Asia and Africa. Indian camels 
appear more susceptible than Somali camels. 


Nomenclature. —- In India: ‘ Juoling,’’ ‘‘ Joolak’’; in Arabic: 
‘*Gub,”’ ‘‘ Latia’’?; in Somali, ‘‘ Dallehau.’’ 


Cause.—Curasson has proved this disease to be caused by a Strepto- 
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thrix, There is no doubt about the usual method of spread of the disease; 
in India, in 1909, I succeeded three times in five trials in inoculating 
camels with Contagious Necrosis by rubbing the ‘“ scab’’ or “‘ sitfast ” 
from a diseased animal on the healthy skin of another camel, and, in one 
case, I transmitted the disease again in a similar way from one of the 
above-mentioned cases produced by inoculation. Clinical experience bears 
out that the chief agent in the spread of Contagious Necrosis among 
camels is the presence of a camel with the disease. Auto-inoculation is 
common; for instance, a camel with a lesion on the withers often inoculates 
himself with a new one on the Poll, with which he has been rubbing the 
first lesion; or he may re-inoculate himself on the skin over the Tendon 
of Achilles from a lesion on the lower part of the buttock; or from a 
lesion on his side to the skin over the face on the same side; these auto- 
inoculations depend upon the discharges from the lesions coming into con- 
tact with the healthy skin, with friction. One finds that a camel with 
lesions of contagious necrosis on the under-surface of the neck, often 
inoculates other camels on their quarters on which he has rubbed his neck 
in trying to allay the irritation. Cases also occur in which one suspects 
that the trunks of trees, or the ground itself, has been infected hy a 
diseased camel rubbing and rolling; and, no doubt, judging from the 
frequency of Contagious Necrosis Lesions on the withers, the disease is 
sometimes a wound-infection also, the causal organism having’ been 
deposited on the surface of a sore. Ignorant dressers, from lack of pre- 
cautions, often spread the disease among camels when they go their rounds. 


It is possible that certain forms of grazing may predispose to an 
outbreak; the Punjabi camelman blames Acacia arabica and Tamarisk, or 
sometimes the want of Lana. 


Period of Incubation.—My experiments in transmission showed this 
to be from 8 to 12 davs. 


Symptoms.—The common seats of the lesions of this disease are the 
neck, withers, sides, quarters and rump. ‘The lesions are rarely seen below 
the knees and hocks. 


There is at first a painful swelling of the skin, on which the hair 
soon falls out; the skin over the centre of this swelling becomes hard and 
dry like a * sitfast.” The camel, in spite of the pain, shows a desire to 
rub or bite the place, which evidently itches. The hard dry scah-like 
centre of the lesion is actually dead skin, and the lesion seldom involves 
subcutaneous tissue to any serious extent. This “ Sitfast ” may he of 
any size from that of a threepenny bit up to the size of the palin of 
the hand. 


After a time, which may be from 7 to 14 days, a line of demar- 
cation begins to appear between the dead piece and the living skin 
around it, and if, at this stage, pressure be applied over the dead central 
scab, thick pus will generally appear somewhere along this margin. Later, 
if left to itself, the central portion will slowly separate and slough away, 
but the edge of the ulcer which is left does not always heal up in a 
healthy manner, but becomes, in its turn, hard, dry, and under-run with 
pus, and the process of Necrosis (local death) of skin tends thus to 
spread outward. The pus and pieces of semi-detached necrosed skin give 
the lesion a most repulsive appearance. The lymphatic glands draining 
the part become swollen, hot, and painful. 


Fresh lesions may appear at any time during the course of the 
first, or even after it has been healed; they are due to the rubbing of the 
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pus from a lesion into healthy skin. In this way the new lesions may 
be the result of auto-inoculation from another lesion on the same camel, 
or of inoculation by a diseased camel rubbing his lesion on a healthy one. 
In the former case, the new lesions generally form at no great distance 
from the first one, and are due to the discharge from the latter being 
rubbed in to the healthy skin during the friction caused by the camel’s 
efforts to relieve irritation. But the lesions may appear in other parts of 
the body, for instance, when the withers are infected, the poll often be- 
comes infected from it; or when the rump is affected, the back of the 
gaskin may be inoculated (through friction when sitting). 


When the disease has been properly treated and has healed, a bald 
and often unpigmented scar remains. 


Sometimes, in neglected cases, blood-poisoning (septicemia) may re- 
sult; this is generally preceded by greater swelling of the lymph-glands of 
the part (in neck lesions, the prescapular glands; in lesions of the quarter, 
the ischial glands), and is marked by high fever, loss of appetite, and, 
later, symptoms of Pneumonia. 


In properly treated cases, there is generally no marked constitutional 
disturbance or loss of appetite, beyond a rise in temperature during the 
initial painful stage. 


Prognosis. ( 
when proper treatment can be applied. ‘The disease, however, will often 


prevent a camel working for a period of from two to five weeks, depend- 
ing on the situation and extent of the lesions, the longer period being 
sometimes necessary when the lesion occurs over the seat of the saddle or 
of the gear, or when the lesions are very numerous on the body. Camels 
in good condition with only one or two lesions situated where the gear 
will not come into contact with them, may be worked in _ segregation. 
Provided that symptoms of Septicemia are absent, recovery need never 
be despaired of, no matter to what extent the lesions have spread. When 
Septicemia has developed, bacteria from the lesions have attacked the 
internal organs, particularly the lungs, and the result is often fatal. 


My experience is that the quickest recoveries from Contagious 
Necrosis are the patients which are in good general condition or in which 
the ‘‘ sitfasts ’’’ tend to separate quickly; the slow recoveries are those in 
poor flesh or in which the process of necrosis tends to spread to the 
edges after the central portion of the lesion has sloughed. 


Diagnosis. — Ordinary sitfasts caused by ill-fitting saddlery, gener- 
ally situated on the withers, are usually attached very deeply at the 
centre to the tissues beneath; the ‘‘sitfast’’ of Contagious Necrosis, 
however, is usually nearly free from attachment at its base to the tissues 


below. 


Treatment.—The best actual treatment to adopt depends upon the 
individual case and on the stage at which the lesion has arrived when 


first seen. The main principles are :— 


(1). To get rid of the necrosed central part or the necrosed edges of 
the lesion, and of the pus underlying them as quickly as 
possible, as these are the parts from which the disease spreads. 

(2). To keep the skin around the lesions clean and as free as possible 
from contact with the discharges. 


Diseased camels should be segregated; and, when practicable, one 
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may isolate every affected camel, since new lesions may occur on already 
infected animals by contact with other infected ones, thus prolonging the 
period necessary for recovery. Ropes and other gear which have been 
soiled with the pus from the lesions require disinfection; those in use on 
diseased camels should be done daily. The camp may be disinfected by 
burning wood over it, and should be shifted once a week. Those men 
engaged in dressing or operating on the cases must wash and disinfect their 
hands in going from one case to the next. 


Quite new lesions, marked by swelling without the dry hard centre 
which denotes that necrosis has actually taken place, may be either com- 
pletely arrested, or converted into a simple abscess, by the application 
(with a little friction) of pure Carbolic Acid on two consecutive days. 


When the centre of the lesion has already become necresed and is 
stiff, dark in colour, hard and dry, one should look carefully for the line 
of demarcation between it and the live skin around it; sometimes, when 
its exact margin cannot be seen, a little pressure over the central scab 
will result in the oozing of pus at some spot on the margin of the lesion. 
Taking a strong pair of dressing-forceps, one of its branches may be passed 
through this breach, and then, gripping the central dead portion securely 
by the forceps, one endeavours to separate the slough further by tearing 
it off along the line of demarcation. Sometimes the whole piece tears 
clean out, leaving a healthy margin of skin to the resulting sore, which 
quickly heals. At other times, the separation is not advanced enough to 
admit of this, and then the best treatment is to secure the evacuation of 
the pus by a cut through the lowest part of the insensitive dead tissue, 
syringing out the cavity underneath with a solution of Pot. permanganate, 
plugging it with Tow ‘saturated with Carbolised Oil, and then rubbing a 
little pure Carbolic Acid into the skin immediately around the circum- 
ference of the dead part, to limit extension of the disease. The syringing 
and plugging is repeated daily until the separation has advanced sufficiently 
to allow one to tear out the central piece with the forceps. It is unwise 
to attempt the removal of the dead piece by the knife, as it is difficult. 
to find the exact edge of the lesion or to avoid reinoculating healthy tissue 
at the edge of the lesion by means of the knife itself. 


In cases where the stiff dark central part shows no sign of a line 
of demarcation from the living skin around it, or where the central piece 
has been removed and the edge of the resulting sore has become infected 
(stiff, dark, and under-run with pus), the best treatment is to apply, with 
a little friction, some pure Carbolic Acid all around the edge of the lesion 
once daily or every two days until separation begins and pus appears at 
some part of the margin, when the dead parts may be torn out, as already 
described. This application of pure Carbolic Acid never fails to stop the 
extension of the disease outwardly (i.e., ‘‘ centrifugally ’’). 


When all dead tissue is removed, pus ceases to form and healing is 
rapid. For all subsequent dressings, Pot. permanganate, Phenyle, or Jeye’s 
Fluid are quite efficient, and if the edge of the sore is healthy, there is 
no need for any further application of pure Carbolic Acid. which should 
never be applied to the central part of the open sore resulting from the 
removal of the dead piece. ‘The healing sore may be protected until the 
next dressing by an application of Boric Acid powder or of Fuller’s Earth; 
or if there is a cavity, it may be plugged with Tow saturated with 
Carbolised Oil. 


Every dressing should be followed by a thorough washing of the 
skin about the sore with soap and water to free it from discharges which 
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might get rubbed in, forming new lesions; and the skin of any other 
part of the body liable to come in contact with that of the lesion (e.g., 
when the camel is sitting) should be washed too. 


Sometimes, the later lesions seem to ‘hang fire,’ an ordinary 
abscess forming with no necrosis of the skin. These are treated like 
ordinary abscesses. ; 


Throughout the treatment, the camel should either be well fed or 
grazed in good jungle. 


If septicemia has occurred, good nursing (see p. 151) is essential, 
and the treatment will be similar to that recommended for Pneumonia. 
The lesions in such cases should be dressed twice daily until the necrosing 
process has ceased and healthy healing has begun. 


If possible, when pus has ceased to form and healing has begun, 
a camel should not be put back among the healthy herd for 10 days or so, 
in case other lesions develop on him by auto-inoculation. 


The above treatment may appear somewhat crude; it is recommended 
because it has given by far the best results in a very large experience of 
the disease. It is much superior to the cutting out of the whole lesion 
with the knife through sound tissue. 


All discharges and tissues removed from cases of Contagious Necrosis 
ef the skin should be burnt. 


(c). Eczema.—No form of Eczema in the Camel is of much import- 
ance. 


(1). Spring Eczema.—This has been described by Lennox-Cunning- 
ham and Rayment; it appears to be an itchiness arising from dirt and 
matting of the old coat in the spring when the winter coat is being cast, 
- and is said to be indistinguishable from Mange excepting by the absence 
of the Acarus on microscopical examination. I have seen a condition like 
this in the Punjab at the end of March; it may affect the skin over any 
part of the body, including the hump, which is seldom involved in Mange, 
but there is no wrinkling of the skin of the armpit, groin, abdomen, &c., 
as there is in Mange occuring at this season, and, in Spring Eczema, there 
are seen thin discrete scales lying upon apparently sound skin, instead of 
the scaling of irregular thickness lying on thickened skin, as in Mange. 
I saw it also in Punjab camels transported by sea in their cold weather 
coats to Equatorial Africa, and no doubt the excessive sweating in the 
hold of the vessel had a good deal to do with it. 


The best treatment is to clip the camel and wash it. There is no 
need for the application of dressings. 


(2). ‘* Mup Fever.’’—This form of skin trouble is caused by con- 
stant contact with water or mud, and is only seen during rainy weather, 
and then only affects the skin between the toes, which gets cracked and 
ulcerated. 


Treatment.—Remove the camel to a dry place, dress the part first 
with a liquid disinfectant, and then apply either a dry dressing (Boric 
Acid and Fuller’s Earth) or Vaseline containing a few drops of Turpentine. 


(3). Tick EczemMa.—This is a bacterial infection caused by dirt and 
ticks, the former getting rubbed in through the tick-bites. I have seen 
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it in filthy Pathan camels affecting the skin under the seat of the Palan. 
There was great irritation and numerous pustules, the thin pus containing 
streptococci. The skin of the back and loins was covered with dirt and 
full of ticks (Hyalomma aqgyptium). The camel should be clipped, Kerosene 
emulsion applied (see p. 341) to destroy the ticks; then the affected part 
should be washed, all pustules lanced, and a dressing applied of 24 per cent. . 
Carbolic Acid in water (daily). A dose of Epsom Salts (14 or 2lb.) aids 

recovery. If crows interfere, Alces solution makes a good dressing. Cure 
only takes about a week, but the hair should be allowed to grow a little 
before working the animal in a pack-saddle. 


In Africa, one often sees a chronic thickening of the skin about the 
anus and scrotum due to ticks. The skin is greyish in colour, rough and 
scurfy, and may hang in folds. When treatment is necessary, Kerosene 
Emulsion is a good dressing (see p. 341). 


Kraal eczema is seen in Somaliland among camels kept in the same 
‘* zariba ’’ as cattle, and is probably due to contact with cattle-dung and 
ticks. It occurs on the belly and sides. No treatment is necessary as 
a rule, but Kerosene emulsion is the best application. 


(4). Dreretic Eczema.—I have never seen this; Leonard irforms 
us that in some of the military expeditions of former days, in which the 
-camel was so little understood, the constant use of dry food, the inadequate 
time for grazing, shortage of water, and want of time for rumination 
and digestion, caused an itchy eczematous state of the skin of the camels. 
The cure is rest, green meat and good grazing. 


(5). SaLLenpDERS.—This is an inflammation of the skin in the front 
of the hock-joint. It is most common in pregnant cow-camels, and is 
caused by the urine running over the front of the hocks and irritating 
the skin. Washing this part now and then prevents the disease. The 
best application, for curing it is Vaseline, but the cows generally cure 
themselves after calving. 


(d). Scurriness.—A scurfiness involving the skin all over the body, 
with scaliness and sparseness of hair, is seen in old camels, and sometimes 
also in Filariasis and after Camel-pox; but there is no itchiness. 


Kerosene emulsion applied now and then keeps a scurfy skin clean, 
and will often cure scurfiness following Camel-pox. 


(e). Warts. Papittomata.—Warts are not common in camels; the 
sheath is the usual seat. Dirt is a predisposing cause of warts. I have 
seen a camel in Jubaland with a filthy skin and with warts all over its body. 


Warts can usually be left untreated in camels, but in such a case 
as I have mentioned, the camel should be washed and Kerosene Emulsion 
apphed. 


(f). PARASITES OF THE SKIN. 


(1). HapiruaL PARASITES. 


Lick. — Only one kind of Louse is found on the camel, viz :— 
Hematopinus cameli, which sucks the animal’s blood. In India, it is 
called ‘‘ Jehun’’ or ‘‘ Khosa.’’ This louse is one of the largest species of 


Hematopinus, often 4 m.m. long by nearly 2 m.m. wide at the widest 
part. The general colour of the upper or dorsal surface is maroon, but the 
abdomen shows a lighter medial longitudinal stripe; the ventral surface is 
greyish. The head is longer than the thorax and does not taper much at 
either end; it has two parts, anterior and posterior, marked off by a deep 
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notch on each side behind the antenne; the posterior part is nearly twice 
as wide as the anterior, and its lateral edges are parallel. In other respects, 
the camel-louse resembles the Hematopinus of the Pig. 

‘he eggs, or ‘“‘ Nits,’’ are elliptical, greyish-yellow, about 1 m.m. long, 
and are attached close to the base of the hairs of the camel’s skin. 


Lousiness in camels is more common in those animals carrying heavy 
winter coats. It is rare in Kenya colony. Punjab camels are often infested 
with lice in the cold weather, particularly the latter half of it. The 
parasites are few and comparatively inactive in the hot weather, in which 
season also | have noticed how rarely they pass to a fresh host. 


Symptoms.—When lice are present in large numbers, there is an 
itchiness, causing the camel to rub, bite or scratch himself more often 
than usual, and sometimes the hair is rubbed off and the skin made raw 
from the animal’s attempts to relieve the irritation caused by the presence 
of the parasites, particularly in the long hair covering the shoulder. On 
close inspection, by parting the hairs, the lice can be seen, and the ‘‘ nits ’’ 
are found attached to the hairs. 


The presence of a few lice causes no noticeable symptoms of irritation. 


Treatment.—If the lice are seen in the cold weather, keep the 
affected animals as much as possible in working segregation. There is no 
necessity for great strictness, however. Generally, one can then wait until 
the spring clipping-time for further treatment, which, after removal of 
the coat, will consist in two applications of Kerosene Emulsion or of Oil, 
with an interval of about 10 days between them. It is unwise to clip a 
working-camel before the proper time (in the Punjab, the end of March 
or the beginning of April) just because of Lice, but, if the infestation is 
very severe, clipping may be necessary, and a blanket (frequently disin- 
fected and sun-dried) must then be provided at night. In the hot weather, 
Kerosene Emulsion (see p. 341) quickly gets rid of the Lice. 


Hiproposcip# (CAMEL-FLIES).—The Females of these flies produce 
larve, which are transformed into pupz at the time of birth. 


The Hippobosca camelina, Savigny, is a large species, its body and 
legs reddish and the light markings on the body yellow. It lives on camels 
in the groin, perineum, or about the anus of the animal, and has a 
curiously sudden way of alighting upon the skin. It seldom leaves its 
host, to which it makes itself a nuisance. It plays no important part in 
the transmission of ‘Trypanosomiasis. 


It is found right across Africa, in Senegambia, and from Algeria 
to Kenya and Somaliland; also in Arabia, Syria, Asia Minor, South Afghan- 
istan, Baluchistan, Western Sinde, and the Dera Ghazi Khan district of - 
the Punjab; but it does not penetrate across the Indus in the Punjab. 
It was imported with camels from Karachi into Australia, but died out 
there. 


Hippobosca camelina is more active and abundant in hot weather 
than in the cold seasons. The application of Kerosene Emulsion to the 
skin, particularly of the parts above mentioned, relieves the camel of their 
presence and irritation when many of the flies are parasitic upon him, 
but treatment is seldom necessary. 


Hippobosea maculata, Leech, is a smaller species, normally parasitic 
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upon horses and cattle, but occasionally biting camels, though not living 
on them for long. It is found in India and Africa. 


Both species are known in India as Kutta ki makhi; and in Jubaland 
as Sheda. 


Ticks.—There are few camels which do not at some season carry 
Ticks; Cross startled the veterinary world in 1922 by some transmission 
experiments with Indian Surra, in which he reported results indicating 
that Trypanosoma evansi can pass part of its life-cycle in the tick Orni- 
thodorus crossi; this Tick, however, is not found upon camels in India, 
although I have seen Ornithodorus Ticks attack camels in British Somali- 
land, where there is little Trypanosomiasis. 


The troubles which camels sustain through the agency of ticks are 
as follows :— 


(1). Bacterial infection may take place through the punctures made 
by Ticks; example, ‘‘ Tick-eczema.”’ 


(2). Great thickening of the skin about the Anus and Scrotum, or 
sometimes in the armpit, in the latter case, predisposing to 
Elbow-brushing (Kach badhar). 


(3). At clipping time, many of the Ticks get cut in two by the 
shears, and the head is left to slough out; this causes great 
temporary irritation after clipping. The heads should be 
removed one by one with the dressing-forceps. 


Ticks are known in the vernaculars as Chichri (India), and Shillin 
(Somaliland). | 


The species which have been found upon one-humped camels are :— 

Hyalomma egyptium, Linné, 1758—Asia and Africa. 

Hyalomma syriacum, Koch, 1844—Asia and North Africa. 

Amblyomma variegatum, Fab., 1794—Africa. 

Amblyomma hebreum, Koch, 1844, the ‘‘ bont Tick ’’—Africa. 

Rhipicephalus sanguineus, Latreille, 1804, the ‘‘ dog-tick ’’—Asia 
and Africa. 

Rhipicephalus pulchellus, Gerstacker, 1873—Somaliland and Kenya. 

Rhipicephalus appendiculatus, Neumann, 1901, the ‘‘ brown tick ’’— 
Africa. 

Dermacentor reticulatus, Fab., 1794—Asia. 

Ornithodorus savignyi, Audouin, 1827—Somaliland and Jubaland 
(rarely). 


In India, Hyalomma egyptium is the ofly common Tick of camels. 
In Africa, the variety is much greater. The Hyalomma is as common in 
dry weather as in wet. The favorite seats for attack are the skin about 
the anus, in the groin and arm-pit, the eyelids, lips, the edges of the ears, 
and the skin between the toes. In long-haired camels, however, they find 
shelter in any part of the coat. 


Prevention of Tick infestation.—A good way to keep the number of 
ticks down is to keep fowls at the camel’s permanent camps. The daily 
application of a bland oil, such as Sim-sim oil, or of Vaseline containing 
Turpentine, about the skin of the anus and groin, during the rainy season, 
is a fairly good preventive method against ticks in the case of favorite 
camels. 
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Removal of Ticks.—With riding-camels, where every man has only 
one camel to look after, the practice of removing ticks by hand every 
evening when the animals come in from grazing is a good one, and should 
be part of the ‘‘stable’’ routine. It is also good with baggagers, when 
practicable. Ticks may be removed wholesale by dressing with Kerosene 
Emulsion or strong solution of Phenyle. ‘‘ Dipping ”’ is seldom advisable 
or practicable with camels. 


OncHoceRCcA. NopvutarR SKIN DisgaszE. WorM-NESTS IN THE SKIN.— 
This is of no importance whatever from a practical standpoint, except in 
meat-inspection. It occurs in India, Arabia, Africa and Australia. The 
camel of the Anglo-Egyptian Sudan is often disfigured by numbers of 
the nodules. I have not seen this affection in native Somali camels in 
their own country. The cause is a Nematode Worm called Onchocerca 
fasciata (Raillet and Henry, 1910), which is found tangled up in a nodule 
underneath the skin. The nodules are of any size up to that of a marble, 
are hard and painless, and easily felt through the skin during life. They 
are found under almost any part of the skin, to which they are more or 
less adherent, and I have never seen. them in any other situation than 
subcutaneous. On post-mortem, the nodules are often found calcified, and 
the worm may have become calcified also, or absorbed; when present, the 
worm cannot be dissected away from the tissue of the nodule without 
breaking it into fragments, so intricate are its coils. 


The worm belongs to the Family Filaride, and the genus Onchocerca. 
Raillet and Henry found the thickness to be from 400 to 475 microns; 
the rings on the cuticle occur at every third or fourth stria. 


If the camel’s carcase is destined for human food, the nodules 
should be removed from the surface of the carcase after skinning. 


(2). OCCASIONAL PARASITES. 


LEECHES may cause irritation in the heels of camels after the animals 
have been wading through infested shallows. 


Brrine F ies (other than Hippoboscide, which see, p. 349). — The 
following are the Biting or Blood-sucking flies which attack camels. All 
the species of the genera enumerated below merely come to the camel 
for a meal of blood, and are otherwise not parasitic. The whole subject 
of Blood-sucking Flies and their habits is of extreme importance to the 
Camel Doctor, because they are the agents which spread the most serious 
plague of camels, i.e., Trypanosomiasis :— 


Family. Genus. English Name. 

Tabanidee Tabanus Gad-fly, Horse-fly 
Haematopota Breeze-fly 
Chrysops 

Muscidse Glossina T'se-tse fly 
Stomoxys Stable-fly 
Lyperosia Ilorn-fly 

Simulidee Simulium Sand-fly 

Culicids Anophela@& Malaria mosquito - 
Culex Common mosquito 


Stegomyia Day mosquito 
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The Tabanide are generally flies of considerable size, although the 
different species vary immensely in that respect and in colouring. The 
eyes are large and generally coloured brightly during life; the head is 
convex in front and a little concave behind. The proboscis is nearly always 
coloured grey and is carried in a perpendicular direction below the head. 


The males are vegetarians, and it is only the females which suck the 
blood of animals. The genera of the Family Tabanidez may be distin- 
guished from one another by the following table :— 


Length of antenne not Genus Tabanus. The last segment of 
greater than length the antenne is hollowed out on its 
of head (fore and inner side, causing it to be slightly 
aft). sickle-shaped. 


Length of antennz (1). Genus Hematopota. Wings mottled. 
greater than length (2). Genus Chrysops. There is a rather 
of head (fore and definite dark band across the short 
aft). diameter of each wing (but this is 

also seen in one of the Tabanus 
flies, T. africanus). 


The Tabanide, particularly the larger members of the genus Tabanus, 
are the flies chiefly involved in the ‘‘ direct ’’ or ‘‘ mechanical ’’ transmis- 
sion of Trypanosomiasis from one camel to another. Their occurrence in 
large numbers depends upon recent rain or flooding to a greater extent, 
perhaps, than that of the biting flies of the other Families. The habits 
of the Tabanide, and their vernacular names are dealt with under ‘ Try- 
panosomiasis ’’ (see pages 243 to 254). 


The Muscidee Family contains both biting and non-biting flies; the 
former have a long horizontal proboscis sticking out in front of the head, 
and are unfurnished with any mandibles or maxille. The biting Muscide 
most often found sucking the blood of camels are contained in three 
genera, viz :—Glossina, Stomoxys, and Lyperosia. These may be differen- 
tiated thus :— 


Maxillary palps as long as the proboscis, forming a complete sheath 
for it :—Glossina. 


Maxillary palps a little shorter than the proboscis, only forming 
a sheath for its basal portion :—Lyperosia. 


Maxillary palps much shorter than proboscis, leaving much of the 
latter naked :—Stomoxys. 


The Stomoxys and Lyperosia resemble house-flies in shape, but have 
a proboscis; they have a world-wide distribution; both are to be considered 
as carriers of Trypanosomiasis, but it is not absolutely certain whether 
this is done by the Trypanosome undergoing part of its cycle of develop- 
ment in the body of the fly, or merely by mechanical transmission from 
one camel to another. In any case, their practical importance in this 
respect is much less than that of the larger species of Tabanus. 


Glossina is the genus comprising the Tse-tse flies. Certain species 
of tse-tse are known to be capable of the ‘indirect ’’ transmission of 
Trypanosomiasis (i.e., the trypanosome undergoes part of its cycle of 
development in the body of the ‘I'se-tse fly), so that, where they are met 
with, a tew of them are of greater danger to camels than a large number 
of flies of Genera only capable of acting as mechanical agents. Indeed, 
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there is little doubt that the Tse-tse is one of the chief agents limiting 
the southward penetration of camels in Africa. The Tse-tse fly is found 
only in the central latitudes of the African continent, with one curious 
exception, for Carter reports the presence of Glossina tachinoides in Arabia, 
not far from Aden. ‘lhe camel-country of North Africa and the Tse-tse 
country of Central Africa meet each other in an irregular line across the 
continent somewhere between 4 and 16 degrees North Latitude. There is 
not very much overlapping, except in the East, i.e., Italian Somaliland 
and the northern wildernesses of Kenya, where the Tse-tse’s distribution 
is chiefly in the neighbourhood of the Shebeli and Juba rivers, leaving 
plenty of room for camel-breeding in the deserts further south, in which 
this fly is found in scattered situations only. Glossina longipennis is 
found in desert-country without the undergrowth or humidity usually asso- 
ciated with the Glossinz (Stordy). 


Tt will be convenient to describe the habits of Stomoxys and 
Lyperosia when considering the mechanical transmission of Indian Surra 
by biting-flies, whilst those of the genus Glossina may ,be discussed under 
the heading of Trypanosomiasis (i.e., Trypanosomiasis of Italian Somali- 
land and of Kenya). 


The identification of the various species of tse-tse fly can only 
interest very few camel-masters, i.e., those working with camels on the 
‘irregular line’’ referred to above in central Africa; and it is not a 
subject which need be dealt with in this book, as the publications of the 
Governments concerned will give the information. 


The Simulidcee occasionally worry camels. They call for no special 
remark, ‘ ; 


The Culicide or Mosquitoes bite and suck the blood of camels, and 
have been known on more than one occasion to cause a stampede at night. 
There is no reason to suppose that they take any important part in 
transmitting Trypanosomiasis in camels, even ‘‘ mechanically.”’ 


The Non-biting Muscid@ are conveniently dealt with here. They 
lav their eggs in wounds, and the larve (commonly known as ‘‘ maggots’’) 
develop in a few days, causing “‘ fly-blow.” This can happen to any 
untreated wound, and, in India, there is only a very short season during 
which wounds do not require protection against flies. The maggots some- 
times develop in the sores caused by Tick-bites which have become septic, 
and then one may get a disgusting slough below the anus or in the groin, 
seething with maggots, and threatening the life of the animal unless 
promptly treated. I have seen this happen in the rains in Kenva. As a 
rule, it is best to take plenty of time and remove every maggot with 
forceps; injections of strong disinfectants will bring some of them into 
view when very deeply embedded; it is better not to remove at once 
the necrotic tissue in which they have heen embedded, but, having made 
-sure that all the maggots have been removed, one should plug the wound 
with ‘Tow well soaked in Carbolised Oil, and then on the next day it 
will be found that the necrotic tissue comes away easily. Protection 
against ‘‘ fly-blow ”’ is part of the treatment for wounds, which see (p. 161). 


Protection against flies and mosquitoes, when they constitute a 
serious nuisance in a camp and cannot be avoided by evacuating the 
camels, is to a certain extent possible by :— 


(1). Burning green-wood fires to windward. 
(2). Applying mud all over the camel’s bodies. This is a_ useful 
measure against mosquitoes if done at night. 
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JIGGER, SARCOPSYLLA PENETRANS, LINNE, 1758.—The ‘‘ Jigger’’ 158 
a flea-like insect, the females of which burrow into the skin causing irrita- 
tion, ulceration, and gangrene. It affects man and many animals in the 
tropical part of America and Africa, and in Bombay. It is said that the 
Jigger got into the feet of camels imported into Jamaica. The insects 
prefer a dry sandy soil, are reddish-brown in colour, and about 1 m.m. 
long, larger when gorged with the blood they have sucked. In the human 
subject, the treatment is to remove the parasite by means of a needle, 
and to dress the ulcer. I have had no experience of Jigger infection in 
camels. 
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CHAPTER 34. 


SNAKE-BITE. 


Poisonous snakes sometimes bite camels on the face when grazing, 
but more often at night when a sitting camel is shifting his position, 
and, in doing so, squashes a snake, which retaliates. There may be a 
small swelling at the seat of the bite; death generally occurs in 20 or 30 
minutes in fatal cases. 


It is therefore incumbent to act quickly. Fortunately, there is a 
fairly constant symptom which draws the attention of any alert camel- 
man to the occurrence, so that prompt treatment may save the patient. 
The symptom referred to is loud, prolonged bellowing. 


The treatment should be to make incisions at the seat of the bite 
and to rub into these incisions some crystals of Pot. permanganate. <A 
tourniquet may be used where the bite is below the elbow or stifle. 


The Somalis lose many camels from snake-bite; but the large size 
of the camel is favourable to recovery, and he only succumbs to the 
very venomous snakes; these snakes have fangs, not rows of teeth, and 
the fangs have a canal or a groove through which the poison is pressed ; 
in examining a dead snake to see if it was of a venomous kind, one must 
remember that the membrane lining the mouth may conceal the fangs at 
a first glance. 
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CHAPTER 35. 


POISONOUS PLANTS. 


There are certain considerations applying to most plant-poisonings 
to which camels are hable, viz. :— 


(1). Camels reared in a district containing a particular species of 
poisonous plant are rarely poisoned by it; somehow they learn 
to avoid it. 


(2). Camels imported into a district containing a particular kind of 
poisonous plant are liable to eat it and to poison themselves, 
particularly in the dry season, when the poisonous plant may 
be the greenest in the jungle. 


(3). Grass-eating camels are lable to pick up a fatal dose of a 
poisonous plant by accident when their mouths are full of 
grass. Otherwise, most poisonous plants are disagreeable and 
not voluntarily taken or swallowed, except by camels which 
do not know them. In this connection it may be noted that, 
although Indian camels do not usually eat grass, they do so- 
in the rains, when it is green and succulent. 


(4). Speaking rather generally, it is in the nullahs, on the banks of 
water-courses, where most poisonous plants which affect camels 
are found. The moral of this is, when camels are advancing 
in unknown territory, the camel-master should see what 
plants the nullahs contain, and should take measures to pre- 
vent the camels from being grazed where the plants are 
dangerous. 
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Poisoning occurs rapidly when the camel has been watered im- 
mediately, or soon after, ingesting the poisonous plant. 


The poisonous plants most Hable to be taken by camels are dealt 
with under the following headings :— 
Oleander, 
Box. 
Irgin (Somaliland). 
Spurge Laurel. 
Thorn-apple. 
Fungi (Moulds). 
Australian Poison-plants. 
Sorghum. 
Garden-plants. 
Reputed Poison-plants. 
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(1). OLEANDER.—The Oleander (Nerium odorum, Soland) grows in 
nullahs and water-courses in stony hilly country. It is found in India, 
Baluchistan, Afghanistan, Palestine, Algeria, Somaliland, and _ other 
camel-countries. 


Its vernacular names are: Kanir (Punjab); Nara (Sinde); Kharzarah 
(Persia) ; Difii (Arabic); Dehr (Somali), 


It is also grown in gardens. It has dark green lanceolate and ever- 
reen leaves and pink or white flowers. The active principles are the 
alkaloids (a) Neriodorin, which has properties similar to Digitalin, and 
(b) Karabin, with effects like strychnine. All parts of the plant are 
poisonous. 


‘The leaves have a bitter taste, unpleasant to the camel. <A camel 
eats Oleander only when his mouth is already nearly full of other food; 
consequently, Oleander poisoning is most likely to happen when camels 
are eating quickly after a fast, or when there is plenty of long, succulent 
green grass. If a camel tastes the Oleander, he will reject it. A camel 
reared in country where there is much Oleander very rarely gets poisoned, 
but losses are not infrequent among camels newly imported into Oleander 
country; thus, in India, camels reared on the Salt Range are seldom 
affected, whereas those reared in the Plains and brought on to the Range 
for grazing are liable to eat the plant. 


Camels may be poisoned by Oleander, not only on the grazing 
ground, but also by being fed upon garden refuse containing the clippings 
of the plant. I have known Anthrax to be wrongly suspected in some 
cases of heavy mortality due to poisoning in this way. 


Experiments show that it takes from 1 to 8 ozs. of the leaves to 
cause illness and more to cause death. 


Symptoms,—The severity of the symptoms largely depends upon the 
quantity of leaves ingested. 


Small quantities cause dullness, shivering, yawning, staggering gait, 
loss of appetite, and either relaxed or confined bowels. The symptoms 
appear after chewing the cud. As the animal recovers and begins to 
ruminate again, he may have a relapse owing to the absorption of a fresh 
lot of the poison that was lying in his first stomach. The camel begins 
to recover after 3 or 4 days. 


When large quantities of the leaves have been eaten, or when 
Oleander has been eaten on several consecutive days, the symptoms are 
vomition, excitement, or convulsions, followed by diarrhoea, coma, and 
death in a day or two from the first onset of symptoms. 


Treatment.—If vomition is seen, assist it by the method described 
under ‘‘ Vomition ’’ (see p. 299). 


Give a purgative at once; the best is 2 grains Arecoline injected 
hypodermically, but, if that is not available, give 2 quarts Linseed Oil, 
or 2 to 2slb. Epsom Salts, or 7 ozs. Kamela. 


Good nursing is necessary, and Potassium permanganate (given three 
minutes after a little tartaric acid in water) in doses of 50 grains daily 
may be given as an antidote. An excellent sick food in these cases 1s 
Linseed Tea; milk and ghee are also useful; all these act as demulcents 
to the irritated intestine. Rice congee is recommended if the diarrhea 
continues over many days. 
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Drowsiness indicating depression of the heart must be overcome by 
subcutaneous injections of Strychnine (1 grain), or by the administration 
of Ammonium Carbonate (4 oz. in bolus), or Rum (4 ozs.). The excite- 
ment and ‘‘ fits’’ which sometimes appear when much of the poisonous 
plant has been eaten, may be treated by doses of from 4 to 1 oz. Pot. 
Bromide, or of Chloral Hydrate, given in water every 3 or 4 hours 
until the sedative effect becomes apparent. 


Severe colicky pains are best treated by giving 4 or 6 drachms 
Chlorodyne. 


Post-mortem appearances.—There is generally some inflammation of 
the small bowel, but the best proof of poisoning is the recognition of 
parts of the plant in the first stomach. 


(2). Box Porsontinc.—The Box (Buxus semper virens) is very abun- 
dant in some parts of Persia where camels are often poisoned by it. 
{ft occurs in the western part of the Salt Range in the Punjab, but 
poisoning is seldom seen there except among camels brought up from the 
Plains below; the leaves are not taken deliberately, but only when the 
camel’s mouth is full of something else. 


In the Punjab it is called ‘‘ Phappar.’? The ‘‘ Box Poison’’ of 
Western Australia is another plant altogether. Box is an intensely irri- 
tant poison, and the symptoms and treatment are the same as in Irgin 
poisoning, which see. 


(3). ‘‘Incin ’”? Porsonina. (SoMALILAND).—The Irgin or milk-bush 
caused losses in the Somali expeditions. I had some experience of it when 
on purchasing duty in the Great War. 


Irgin is found between Lafarug and Hargeisa, at the latter centre, 
and elsewhere. It contains a thick white irritating sap like that of cactus. 
The bush grows in thickets chiefly near water-courses and to a consider- 
able height; it has small unobtrusive thorns, but no leaves, and rather 
resembles a collection of thin green candle-sticks radiating from a common 
centre. Jt has small yellow flowers in October. 


The camels most easily poisoned by it are imported Ogo camels 
and foreign riding-camels, particularly in the dry season when the grazing 
is poor; these camels will deliberately eat it. Native camels may eat it 
when getting grass or ‘‘ ged irman’”’ out of an Irgin thicket; very little 
of it is sufficient to poison a camel. 


Symptoms.—The poison is intensely irritant; consequently it causes 
pharyngitis, with swollen throat and cough, and Gastro-enteritis, with 
vomition, pain, straining, and tympany; the dung is first hard, dry, black, 
and cylindrical, and later becomes soft, and an evil-smelling diarrhoea may 
ensue, Sometimes the camel has a severe hiccough. 


Prognosis.—When recovery takes place, the animal is ill about 5 
days. When death occurs, it may happen within 3 days. 


Treatment.—The native treatment is Soup made from a fat sheep; 
this is a good treatment, but expensive. In the Somali campaigns, the 
treatment officially recommended was Linseed Oil, 1 quart; Turpentine 
Oil, 2 oz.; mix and administer, and follow this in one hour by draughts 
of warm ghee and milk. 


I have had great success in the early hypodermic injection of Are- 
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coline in 2 grain dose. The patient may be given Linseed Tea or warm 
ghee and milk every 4 hours to soothe the inflamed gullet, stomach, and 
intestines. The pure medicinal paraffin may be given in dose of 4 pint. 


Good nursing is necessary during both the acute and the convalescent 
Stages. 


_ (4). Spurce Laurer Poisoninc. — The Spurge laurel (Daphne 
oleoides, Schreb.) is found in Pishin, Baluchistan, where it is called 
Laghunay. 


It is an intense irritant, containing Mezerinic Acid in its tough 
inner bark. When eaten on an empty stomach, it causes colicky pains 
and dysentery, often fatal. The symptoms and treatment are practically 
the same as in Irgin Poisoning, which see. 


(5). THoRN-APPLE Porsoninc. — The Thorn-apple (Datura stram- 
monium) is a bush, having large leaves, with irregular angular points, and 
a white funnel- shaped flower; the fruit has a prickly capsule. It is 
found on the banks of water-courses in almost every camel-country. 


It contains alkaloid nerve poisons, and is said to kill quickly, caus- 
ing tympanitis, staggering, paralysis, and amaurosis. 


Its native names are: Dattur (Punjab); Hurna (Kordofan) ; 
Bohamidu (Somaliland). The Somali name for the Castor Oil tree is 
also Bohamidu. 


The treatment is rather hke that for Oleander Poisoning. One may 
give Arecoline, 2 grains, hypodermically injected, and follow with drenches 
of Potassium permanganate (50 grains daily). A httle Tartaric Acid in 
solution given about 3 minutes before the Pot. Permang. increases its 
eificacy. 


(6). Porsoninc By Funct or Movutps. — Cryptogamic poisoning 
causing temporary blindness (‘‘ Amaurosis ’’) has been traced to a red 
fungoid growth affecting the pods of Acacia arabica, and has been dealt 
with under ‘ Amaurosis.’’ Similar symptoms may result from eating old 
mouldy bhusa. Affected camels should be purged, and must be protected 
from injury during their blindness. 


(7). AUSTRALIAN Poison Piants.—In Australia the danger of poison- 
ing of camels when grazing appears to be greater than in many other 
countries. Most of the poisonous plants which camels are liable to eat 
belong to the Leguminose, and of these the majority are of the genera 
Gastrolobium and Ozylobium. In Western Australia there are many 
species of these two genera; the most widespread and dreaded are the 
* York Road Poison ”’ (Gastrolobium calycinum) and the ‘‘ Box Poison ”’ 
(Oxylobium parviflorum); the district around Southern Cross has a sinis- 
ter reputation among camelmen on account of these poisons. Gastrolobirm 
grandiflorum, also called the ‘‘ Desert poison’’ or the ‘‘ Wall-flower 
poison,’ is the only member of its genus found in the North-West of 
Western Australia and in other States across the north of the Continent ; 
but Oxylobium species are found in the Eastern States as well as in 
Western Anstralia. ‘The name ‘‘ Narrow Leaf ’”’ is used for many different 
poisonous plants, including Oxylobium parviflorum. All these plants con- 
tain alkaloids resembling Strychnine in their action, and are most poison- 
ous at flowering and seeding time, roughly between July and February ; 
as a matter of fact, they are only palatable at these times. 
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The symptoms of poisoning by Gastrolobium or Oxylobium are 
chiefly nervous, viz. : trembling, ‘‘ madness,’’ rushing about, vertigo, con- 
vulsions, blindness (Amaurosis). In the case of the ‘‘ Heart-Leaf’’ (G. 
bilobum), drowsiness, and paralysis are more marked than excitement. 


The treatment recommended is to give a little Tartaric Acid in solu- 
tion, then, after three minutes, to administer a solution containing 
1 drachm Potassium permanganate. An alternative method of destroying 
the alkaloid is to give 2 or 3 ozs. Sodium bicarbonate in solution, and 
then, in ten minutes, 1 oz. Tannic Acid, the latter being repeated in 2 
. hours. The bowel may be emptied by giving Arecoline Hydrobromide, 

grains 2, hypodermically injected. 


The ‘‘ Camel-poison plant ’’ of the N.W. of Western Australia is 
Erythrophteum laboucherin, F.v.M., a tree 20 to 35 feet high, with almost 
round leaves and acacia-like flowers; it is also known as ‘‘ Ironwood.’’ 
lt appears to be irritant as well as a nerve-poison; the treatment should 
be that for Gastrolobium, together with demulcents as in Irgin poisoning, 
see p. 308. 


Gyrostemon ramulosus 1s a plant considered by Giles to have 
poisoned his camels, which, he says, ‘‘ could not move,’’ vomited, and 


had spasmodic twitchings, which persisted for some time in those that 
recovered. 


The camel-master in Australia should possess a copy of Bulletin 
No. 96 of the Western Australian Government, called ‘‘ Poison Plants of 
Western Australia,’’ and well illustrated. ; 


(8). SorcHum Porsonrnc.—In seasons of drought, the stunted crops 
of Sorghum (Millet) are liable to be grazed off because the farmers think 
the crop is not worth cutting. These immature dried-up crops are very 
poisonous to cattle and camels owing to the amount of Potassium Cyanide 
and Prussic Acid they contain. These poisons form in young Sorghum 
at certain stages of its growth, and disappear as the ear begins to form ; 
their presence is in inverse ratio to the vigour of the plant, hence the 
greater liability to Sorghum Poisoning in bad seasons. All Sorghums may 
be affected in this way. 


Stunted Sorghum crops may, however, be cut and used as hay after 


two full days’ drying in the sun, since the poison is volatile and soon 
disappears. 


The chief symptoms are tympanitis, colic, and difficulty in breath- 
ing; assistance is apt to be too late, and early death is the rule. 


The inhalation of Ammonia fumes and the administration of Ammon. 
Carbonate may be of use; whilst the Veterinary Surgeon might resort to 
the subcutaneous administration of Aether, Strychnine, or Atropine. The 
Tympanitis is treated as on p. 300. 


(9). PorsonInc FROM GARDEN-PLants. — In India, several ‘‘ out- 
breaks ’’ of fatal poisoning came to my notice from camels trespassing in 
or grazing in flower-gardens, or being fed on garden refuse, supplied no 
doubt for a consideration to the camelmen by the Mali. Two of these 
were traced with more or less certainty to Lantanas and Narcissus respec- 
tively, and some with certainty to Oleander. 


In the cases attributed to Lantana, the camels were reported to 
have ‘‘ dropped dead ’’ soon after eating it. In the case attributed to 
Narcissus, six camels died within 12 hours and four more within 48 hours, 
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whilst seven others were ill but recovered; the symptoms were colic, 
diarrhoea, and spasm of the muscles. I once gave 2ib. of freshly cut 
Narcissus leaves to a camel without producing any sign of poisoning 
whatever. 


Treatment is on similar lines to those adopted in Oleander 
Poisoning. 


Camels should not be given garden refuse, as it too often contains 
parts of *Poisonous plants which the camel will not reject if his mouth 
is full, even when the taste is disagreeable. 


(10). Rerurep Porson Pants. — Abrus precatorius, L, called 
‘*Ghunchi’’ in the Punjab, is not poisonous when eaten. The Chamaris 
of India sometimes poison camels and cattle for the sake of their hides 
by using the plant as follows: ‘‘ The decorticated seeds are made into a 
paste and worked into .sharp-pointed little needles, which are inserted 
into a wooden handle and driven into the flesh ’’ (Castellani and Chambers, 
‘* Tropical Diseases’). The symptoms resemble those of Snake-bite,’ with 
drowsiness and hemorrhagic lesions. 


The Castor Oil Plant (called Arind in the Punjab and Bohamidu in 
Somaliland) does not cause poisoning when the leaves are grazed off. 


‘Khao,’ a creeping plant found on river banks where flooding occurs, 
such as the Jamna and the Deg nullah in the Punjab, in September and 
October, is considered poisonous by natives, both to camels and sheep; it 
is said to produce dysentery after a long time has elapsed since eating it. 
Investigation showed that the diseases said to be caused by camels eating 
‘*‘ Khab ”’ were in reality Trypanosomiasis and Specific Peritonitis. Khab 
is not really poisonous, but grows in unhealthy places. 


Lathyrus sativus, the Muttur Pea, is not poisonous to camels when 
eaten as green meat. 


Capparis tomentosa, Linn, found in the northern deserts of Kenya, 
and called Gumbor in Somali and Goryafun in Boran, is said by natives 
to poison camels which eat it in time of drought; ordinarily, camels do 
not eat it. 


Indian camels landed on the coast of Jubaland in 1913 suffered for 
one or two days (without fatal results, however) from their inexperience 
of local grazing. The symptoms were vomiting, spewing the cud, gaping, 
irritation of the throat, diarrhoea, and colic. The plants responsible for 
these symptoms were probably : (1) ‘‘ Garras,’’ almost the only green thing 
in the landscape at the time and not poisonous in moderation or to native 
camels, and (2) ‘‘ Ganogui,’’ a Colocynth, which has thick four-sided stems 
and no thorns. The treatment was good nursing, Epsom Salts, Ammonium 
Carbonate, and encouragement to drink plenty of water. 


Jn Somaliland, the following cause indigestion in camels that are 
not used to them, or if eaten too much when the grazing generally is 
dried up :— 

‘‘Matgur,’’ a green creeper with a leaf like a fig. 
‘‘Ged irman’”’ (Berhavia, sp.), another creeper, which causes 
indigestion and prolonged unthriftiness. 


In Arabia, the leaves of Senna (Cassia) are said by Doughty to be 
noxious to camels; it is probably an irritant. 
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CHAPTER 36. 


PURCHASE AND EXAMINATION FOR SOUNDNESS. 


The purchase of camels is too often left to men with a very limited 
experience of them. The best purchasing officer is a Veterinary Surgeon 
who has had experience of camels, because money is wasted and unreliable 
transport animals are acquired unless an Officer with special knowledge is 
employed. I have so often seen inexperienced officers told off to purchase 
camels, generally because the animals are wanted in a hurry or because 
no Veterinary Surgeon was available, and the losses which result from 
their inability to detect ufsound animals have been put down to the 
‘“* cussedness ’’ of the camel itself, and the authorities then begin to con- 
sider whether they can replace the camels by mules. There are many 
points which make camel-buying a very tricky business indeed ; and _ perhaps 
the most tricky of all is the difficulty in detecting Trypanosomiasis. In 
India, the Government annually purchases large numbers of camels suffering 
from Surra, the majority of which would have been detected previously 
if the business of passing the camels had been left to an experienced 
Veterinary Surgeon. Recently, I discovered an instance where an Officer 
had been despatclied at great expense to Aden to buy Arab Riding-camels, 
and covered himself with glory by buying them at a low price; but, 
unfortunately, he had mistaken milk-teeth for permanent teeth, and had 
bought two-year-olds for six-year-olds. 


Having secured a competent purchasing officer, the next thing is to 
find the camels. The class of camel required must be decided on according 
to the kind of country in which he is destined to work, and to the nature 
of the work. For work in arid deserts, desert camels are best; for hill- 
work, hill-camels, and so on. 


The market for riding-camels is generally more restricted than that 
for baggagers; in India, good riding-camels are purchased from Bikanir, 
Jessulmere, and the Thar Parkar deserts, a great fair being that of Sakesar, 
near Agra. Arabian riding-camels are purchasable at various ports along 
the south coast of Arabia. There are no riding camels bred in Somaliland, 
and few in Egypt. The Bisharin of Nubia and the Hadendowa and other 
tribes of the Sudan supply Egypt with Riding-camels. The Sahara is the - 
home of the riding-camel of French North Africa. 


Among Indian Baggagers, camels can be purchased in quantities at 
the Amritsar and Sakesar fairs, and other fairs in North-West India, 
particulars of which are obtainable from the Veterinary and Remount 
Departments; but it is always better to purchase away from fairs if 
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possible; because many camels with Surra are disposed of through these 
fairs, particularly in the fairs held between October and Christmas. 


In British Somaliland, the best purchasing season is from September 
to March, and the best centres are Hargeisa, Berbera and Burao. 


Purchasing arrangements.—The purchasing officer should carry brand- 
ing irons with him, so that, as soon as a camel is passed, it may be marked 
in such a way that no substitution by some inferior animal is possible. 


When purchasing has to be done in a hurry, it saves much waste 
of time in bargaining to divide the camels brought for inspection into 
several groups, and to fix a price per camel for every group, subject to 
the camel passing the Veterinary examination. One need merely age them, 
and note the condition, &c. ; if the owners do not wish to sell at the price, 
they can take their camels away; those camels remaining are put through 
a thorough examination. 


Sometimes, the collection of camels for purchase can be carried out 
by native headmen on commission. 


There may be some difficulty in getting owners to allow the tempera- | 
ture-taking and blood-examination, which should be an essential part of 
the examination for soundness (except in British Somaliland and Australia, 
where it is unnecessary). The test is generally only allowed, if at all, 
on one day, as the owner, naturally enough, wishes to sell and be done 
with it, unless he has had frequent dealings with the purchaser before 
and understands the reason for it. As a matter of fact, although the test, 
even if it can be done on ten consecutive days, is not enough to prevent 
one sometimes purchasing a camel with Trypanosomiasis, yet every day on 
which it is possible to carry out the test will increase its value, leading 
to the detection of diseased camels and saving much loss. Moreover, the 
first three days will generally be enough to detect the great majority of 
cases, whilst the first 7 days will detect the subacute cases, particularly 
when good condition is insisted on. 


Of course, the ideal arrangement is to apply the Formol-Gel Slide- 
test whenever circumstances allow of it. 


My own method when purchasing up-country without European 
assistance was to have the camels sitting in a row, new-comers always 
going to the end of the line. I had a chair and a table under a tree 
close by, and on the table were two sheets of paper, one ruled in columns 
for the serial number, sex, age and brand-marks or other peculiarities of 
the camel bought, the other ruled in columns for the serial number of the 
camel, the vendor’s name and tribe, and a space for his ‘‘ mark.’’ The 
brander would be working close by, within sight. 


Having examined and passed a camel, I would name a price, from 
which it was my custom never to diverge more than a rupee or two. 
If the owner accepts, sometimes after a lively discussion with partners, 
he is directed to stand with his camel near the table. When four or five 
men are seen to be waiting, I used to leave the business of examination 
of fresh animals, and go to the table, where the particulars above-mentioned 
of camels and owners were entered, and the camel taken (within sight) 
to be branded forthwith with his serial number. The owner was given a 
piece of paper with his name and the price of the camel on it. The 
examination of fresh camels was then resumed, and so on. 
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Finally, when all the camels presented for examination had been 
dealt with, | had a look round the newly-branded purchases to see that 
no mistake had been made in their serial numbering, gave them in charge 
of my head grazier, packed up my papers, and adjourned to my tent. 
Then the cash was produced, and the vendors were paid in the proper 
order on presenting their pieces of paper. 


Every hundred camels purchased had to be sent away to the depot 
under the charge of untried natives; the sheet containing the particulars 
of every camel was despatched by runner to the Officer in charge of the 
Depot, who, on the arrival of the camels, checked them by their serial 
numbers and descriptions. In the case of any camel dying on the march 
to the Depot, the headman was instructed to skin the camel and cut off 
the lower jaw behind the tush, and to bring these relics (jaw and skin) 
on to the Depot to be checked. In this way no substitution of inferior 
animals was possible on the march. 


The Examination as to Soundness.—The camels being made to sit 
in a row and tied down, the officer should begin his examination about 
15 minutes afterwards; this prevents cases of shoulder-lameness from being 
presented in a ‘‘ warmed-up ”’ condition, when they might escape detec- 
tion. But, if there are more than twenty camels, the preliminary exami- 
nation of the sitting camels will fill up the necessary time. This is the 
time to have the temperatures taken and read. 


The examination of the sitting camel is conducted as follows :—First, 
one ‘‘ages’’ the animal; preference is given to camels of 6, 7, 8, or 9 
years of age; older camels if in good condition may be purchased if re- 
quired for an immediate expedition, up to 15 years old; five-year-olds 
should not be passed unless there is a great dearth of older animals. No 
camel should be purchased for the lightest work which has not attained 
the age of 5 years; and, under normal conditions, no five-year-old should 
be bought for immediate hard work, for which “ rising six’’ is the earliest 
age. 


‘he man holding the mouth open retains his hold until the purchaser 
has seen that the jaws and teeth are normal, or, in the cases either of 
abnormalities of incisor teeth or of overshot or undershot jaws, has de- 
cided whether they will interfere with grazing or not. The examination 
of the mouth is not complete unless the grinders are looked at (the mouth 
being held open) to detect any abnormal spaces between the teeth which 
lead to trouble from food and twigs collecting there. 


The nostrils are examined for discharges, distortion, or laceration 
(‘‘ torn nostrils ’’), and the hole for the nose-peg should be in a healthy 
state. ‘lhe presence of torn nostrils often indicates that the camel has 
been working when sick (and so one is very careful at the subsequent 
examination of the blood). When the camel with nostrils (one or both) 
torn is in good condition and free from Trypanosomiasis as far as can be 
judged, and is quiet in disposition, he may be purchased at a reduced 
price, unless he is wanted for riding, in which case it is risky. Camels 
with nasal discharge should be rejected, as they may be suffering from 
catarrh or from Frontal sinus trouble. Distortion of the nasal cartilage 
can generally be passed in baggagers, unless there is interference with the 
opening of a nostril. 


The lips and head are examined for skin-disease (camel-pox and 
mange); the face and head are then inspected for any swellings indicating 
abscess, and there should be no swelling or tenderness over the Frontal 
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Sinus. Reject the camel for any of these, unless the abscess is obviously 
a simple one unconnected with the Sinus. 


A feint with the finger should be made close to the eye to detect 
any blindness, but this must be done in such a way as to cause no draught. 
against the eye, otherwise the camel may ‘blink ’’ in any case. The eyes 
should be bright, the eyelids wide open, there should be wrinkles in the 
skin above the eye; and there should be no discharge from the eyes on 
to the face. A watery discharge from both eyes often indicates fever, 
and the temperature should be taken in these cases. If the discharge 1s 
from one eye, it generally arises from some injury to the eye. The eye 
should be examined for corneal opacity, cataract, and amaurosis, but, for 
practical purposes, blindness from any cause will be revealed by the 
‘ feinting ’’ test above mentioned; slight corneal opacities may be passed 
in baggagers, but, in the riding camel, only if the animal has been tested 
further for shying. 


if there is any discharge from the ears, the camel must be rejected. 


The neck is inspected for skin trouble (Mange and Contagious 
Necrosis), and the prescapular glands should be handled to detect any 
painful swelling. Reject the camel for all these abnormalities. 


Then the withers, hump, and loins are inspected for sores or skin- 
disease. The common seats of saddle sores are (1) the top of the withers, 
(2) the ends of the transverse processes of the vertebre of the loins, and 
(3) at the base of the hump, over the ribs. Camelmen often resort to the 
easily detected trick of covering the sores with mud to hide them, some- 
times going to the length of sticking hairs over the mud. During the 
examination for saddle-sores, the parts must be handled. The decision 
whether to pass a saddle-sore or not must depend upon its nature and on 
the necessity for working the remounts at an early date. In the latter case, 
they should nearly always be rejected, unless almost healed and quite free 
from pus and in such a position as to admit of slight alterations of the 
saddle to protect them until healed; sores on the top of the withers should 
always lead to rejection, as their healing is so slow. The lumps frequently 
seen over the ends of the transverse processes of the lumbar vertebre of 
baggage camels may be passed except when the swelling is painful, or 
has a sore or a sinus connected with it, or when the conformation of the 
posterior ribs of the camel is so flat (not ‘‘ well ribbed up’’) that the 
weight of the load will be thrown unduly on the site of the lumps. 


The Hunp should always be handled, because unless this is done, 
.in some breeds, the long hair over the part gives a false impression of 
its size. It should be large and firm. A leaning hump is not, of itself, 
an unsoundness, but it is most commonly seen in camels below normal 
condition. The humps of desert-camels, particularly those of the Sudan 
and Arabian riding-camels, are naturally smaller than those of Riverine 
camels. A camel should really never be purchased unless it is in good 
condition, with full hump and well filled out in quarters and neck as well 
(because, in some breeds, the hump may be fair when the camel is, in 
reality, poorly furnished anywhere else); one does not purchase a horse in 
poor condition except as a speculation. Good condition is one of the best 
securities against the camel being diseased, although not an infallible one; 
for instance, camels purchased in India soon after the monsoon (Surra 
season) may have Surra, and yet, having a recent infection and having 
only just come up from good grazing, they may appear in excellent con- 
dition. In India, from August to October inclusive, camel-purchasing is 
risky unless circumstances allow of a proper examination to detect acute 
and subacute cases of Surra. 
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Next the ribs are examined for signs of fracture, which may be 
passed if healed. The croup, quarters, and tail are glanced at for skin- 
disease, and the under surface of the tail must be free from crupper-rope 
galls. 


One notices presence or absence of testicles, and then proceeds to 
examine the hock region for Luxation of the tendon of Achilles. If this 
tendon falls over to the outer side of the end of the tibia of its own 
accord, reject the animal. If the tendon can be pushed over to the out- 
side by the hand, and remains there when released, pass the camel if there 
is no great number of animals to choose from. If the tendon, having been 
forced over, snaps back into its place when released, the camel can be 
considered sound as regards Luxation. 


The examination of the sitting camel is now complete; it actually 
takes less than half a minute. The purchaser should now take a position 
to one side of the rear of the animal and order the camelman to make 
the camel rise. | 


The act of rising should be performed briskly; the observer will 
look for signs of shivering in the muscles of rump and quarters as the 
hindquarters rise, and will also decide definitely whether any looseness 
he may have noticed in the tendon of Achilles amounts to unsoundness 
or not. lf the camel is slow in raising his forequarters, he requires care- 
ful examination for shoulder-lameness (‘‘ Akr’’). 


As soon as the camel has risen, he should be led away. at a quick 
walk, and the examiner will now carefully note any cramped or tied-in 
action of the shoulder-joints characteristic of Arthritis. The first few 
steps are the decisive ones, as the lameness often wears off very quickly 
if the camel has come from a long rest. The attention is then transferred 
to the hindlegs as the camel is led away, so as to detect lameness, crossing 
of the hindlegs, or other weakness; if satisfied, one orders the man lead- 
ing the camel to bring him back at the run, when the fore and hind legs 
will show any lameness other than ‘‘ Akr.’’ No crowding of native lookers- 
on should be allowed, as a frightened camel will not show shght lame- 
nesses. 


On his return, the camel should be brought to a halt, and the 
further examination of the animal is carried on in the standing position ; 
note first whether the flank is hollow, a sign that the camel is not feeding 
well and may be suffering from some fever, such as Trypanosomiasis; but 
camel-vendors generally mask this by watering their camels a short time - 
before the examination, so as to make the belly appear full and rounded. 
Now is the time to consider any defective conformation. One looks for 
the proper carriage of the head and neck, and for alertness of expression, 
indicative of health; there should be a good depth of chest, and well- 
sprung posterior ribs. The forelegs should not be turned-out at the toes 
or turned-in at the elbows, or the camel will be liable to ‘‘ brush.”’ The 
knees should not be bent backwards unduly, their pads must be sound 
(handle them), the back-tendons in riding camels should be fine, and the 
fetlock and pastern free from windgalls and marks of brushing (the latter 
above the fetlock, on the pastern, or on the foot, always on the inside, 
of course). The inner side of the forearm just below the elbow-pad should 
now be examined for any thickening or polished skin due to elbow-brush- 
ing; the elbow pad should be handled, the armpit examined for Mange 
or any thickening folds of skin due to brushing; the pedestal should be 
handled and found free from swelling, and its horn should be unbroken ; 
there should be no thickened or polished skin just above it, indicative of 
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elbow-brushing (Kach), nor any similar mark higher up, where the elbow- 
pad itself might rub against the side (‘‘ Irki’’). 


Brushing of any kind should lead to rejection in riding camels, and 
often also in baggage camels, although slight marks of ‘‘ Irki’’ (brushing 
between elbow and side) and sometimes of Kach (brushing between 
forearm and side of pedestal) may be passed if camels are badly 
wanted and there is not too much choice. If any doubt exists, the camel 
should be led at the walk again, so that the action can be observed with 
regard to the brushing, and an opinion definitely formed. It must not be 
forgotten that a camel that may not brush much unloaded will often do so 
loaded, particularly in hilly country. If one is purchasing young camels 
which have never worked, any conformation of turned-out toes will be 
rejected unless the elbow and forearm are well clear of the Pedestal at 
the walk. Soft windgalls may be passed in baggagers, but not in riding 
camels; tense ones should be rejected. Damaged or unsound pads should 
cause rejection, although a Veterinary Surgeon may be able to pass some 
of the slight cases, if the need is urgent; an abnormal Pedestal may be 
passed if there is some slight extension of it in the backward direction 


due to some previous injury, but only if there is no sign either of pain 
or of pus, 


The near foreleg is now raised, and the examiner looks at the groin 
for Mange or sinuses, and then handles the near stifle-pad; the rest of 
the hindleg need not be handled unless the hock-joint appears to be en- 
larged, or there is a windgall somewhere. The points of the hocks of 
riding-camels must be examined for callosities or marks due to brushing, 
which should always lead to rejection. Needless to say, there should be 
no painful swellings of any kind about the feet, fore and hind. Before 
the forefoot is let down, its sole may be examined; then the purchaser 
proceeds to the opposite side and carries out a similar routine. 


In the normal standing position, the hocks should neither be too 
straight nor too much bent; both of these defects mark an inferior animal. 


The camel is then made to sit, and during the act the best oppor- 
tunity of detecting ‘‘ shivering ’’ or trembling of the muscles of rump or 
quarters is afforded. The act should be done willingly by the camel, as 
any delay may be due to pain in some joint; but young animals, perfectly 
sound, often make a great fuss over sitting down to order, and sometimes 
‘‘ shiver’? from mere nervousness. 


The blood can now be examined for Trypanosomiasis. A Veterinary 
Surgeon with some camel-experience may find the ‘‘hair’’ test useful 
when trypanosomes are absent and he has serious doubts as to the freedom 
of the animal from the disease. This test is described on p. 240. 


Four men are now made to sit on the camel, and the power of the 
latter to rise and sit under this load is tested. The men sit two in front 
and two behind the hump, each pair facing the other. 


This completes the examination (except any further blood-test which 


may be feasible) of baggage-camels. Riding-camels should be ridden to 
test their paces and tractability. 


Throughout all the examination, the Officer requires to keep his 
ears open to detect cough, not only in the camel he may be examining, 
but in the others awaiting inspection. 


The camel is branded as soon as he is passed, and within sight 
of the purchasing officer. 
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ADDENDA. 


In Chapter 6, “‘ Grazing and Feeding,’’ mention should have been 
made of the WorMwoop (Artemisia), which is fairly widely distributed in 
Persia and Arabia, where the author has never travelled. When milch- 
camels eat this plant, their milk becomes bitter. (Doughty). 


On P. 222, opposite Anglo-Egyptian Sudan, in place of ‘‘ El Debab’’ 
read ‘‘ Gufar.”’ 
Information on the various breeds of camels in Persta and Arabia 


is scant and unreliable; but, in both countries, the best baggagers come 
from the northern regions, and the best riding camels from the sandy 


tracts. 

In the Egyptian Delta, a considerable number of working camels 
are importations from Syria and Arabia. Camel dealers from Damascus 
penetrate far into Arabia for supplies. 


369 


A COMBINED GLOSSARY OF VERNACULAR 


AND TECHNICAL WORDS. 


Adad (Somali), Acacia verek. 

Addo (Somali), Mange. 

Afrur (Somali), Camel-pox. 

Agoos (Arab), Camel-thorn. 

Aino (Somali), Trypanosomiasis in the 
Ogaden country. 

Ak (India), Calotropis procera. 

Akr (India), Shoulder arthritis. 

Alfa (Arab), Esparto grass. 

Am (India), Mango. 

Ardeb (Arab), Tamarisk. 

Arind (India), Castor Oil plant. 

Arvana (Turkish), dam of ‘hybrid’? c: mel. 

Athei (Somali), Salvadora. 

Atlin (Arab), Tamarisk. 

Atteh (Somali), Trypanosomiasis. 

Aus (Somali), Grass, 

Auscultation: Listening to the lung 
sounds, 

Azantin (Persia), Wormwood. 


Babul (India), Acacia arabica. 

Bagga Lana (Punjab), Salt-bush. 

Bagri (Punjab), Light baggage-camel of 
the S.E. Punjab. 

Bahekur (India), Adhatoda vasica. 

Bait (Rajputana), Paralysis. 

Baj (India), Sidebars of Palan. 

Baira (India), Millet. 

Bakra (India), Tribulus grass. 

Bal (Jubaland), Tabanus. 

Balanja (Pushtu), Calligonum poly- 
gonoides, 

Ba naibh (Arab), Mimosa creeper. 

Bara dhang (Punjab), Tabanus. 

Barracking: The act of sitting. 

Ber or Beri (India), Wild jujube. 

Berseem (Arab), Clover (Trifolium = alexan- 
drinum). 

Bhaggal lag gya (India), Elbow-brushing. 

Bhusa (India), Hay or straw. 

Bil (United Provinces), Tabanus. 

Boh (Somali), Calotropis procera. 


Bohamidu = (Somali), Thorn-apple; — also 
the Castor Oil plant. 
Bonhoum (Turkish), Bactrian sire of 


hybrid. 
Booghdi (Persian), Wvybrid camel. 
Bussa (Punjab), Chronic Surra, anemia. 


Channa (Punjab), Gram. 

Chat (Punjab), Goat’s hair fabric. 
Chechak (Punjab), Camel-pox. 

Cheri (Punjab), Millet. 

Chichri (Punjab), Ticks. 

Choti Ber (Punjab), Zizyphus nummalaria. 
Chural (Punjab), Muttur Pea. 

Crepitus: Grating noise. 


Dab (Somali), Diarrhoea of sucking calf. 

Dachi (India), Cow-camel. 

Dagh (Baluchi), Desert. 

Dallehaa (Somali), Contagious necrosis of 
the skin. 

Dalli lena (India), the urine test for 
Surra. 

Dard (India), Pain. 

Dast (India), Diarrhoea. 


Dattur (India), Thorn-apple. 

Debab (Arab), Trypanosomiasis; Tabanus. 
Dehr (Somali), Oleander. 

Dhang (Punjab), Tabanus. 

Dhans (S.E. Punjab), Tabanus. 

Dhundi (Punjab), Wooden part of khuti. 
Dhura (Arab), Millet. 

Difli (Arab), Oleander. 

Dillool (Arab), Riding-camel. 

Djarab (Arab), Mange. 

Dijiidri) (Arab), Camel-pox. 

Dob (Somali), Palatal expansion. 

Dobba (Puniab), Pneumonia. 

Dohr (Somali), Tamarisk. 

Doya (Punjab), Dropsy, Surra. 

Dre kala tapuna (Pushtu), Chronic Surra. 
Dug (Somali), Tabanus. 

Dugato (Somali), Pneumonia. 

Dukan (Somali), Chronic Trypanosomiasis. 
Dyspnwa: Difficulty in breathing. 


Exostosis: Bony outgrowth. 


Farash (India), Tamarisk. 
Farwan (India), Tamarisk. 
Flagellum: <A filiform appendage. 


Galgadh (India), Throat diseases. 

Gal sujh (India), Swelling of throat. 

Gandhi (Somali), Acute Trypanosomiasis ; 
also the Tse-tse fly. 

Gangrene: Putrefaction. 

Ganogul (Somali), Cucurbitacer, sp. 

Garabaido (Somali), Shoulder sprain. 


Gareek (JIndia), Abscess of prescapular 
glands. 

Garhi (India), Anthrax and _— similar 
diseases, 

Garinda (India), Carissa diffusa. 

Garr (Sind), Mange. : 


Garras (Somali), Simarubacea, sp. 

Geddah (Arab), Hemorrhagic Septicamia. 

Ged irman (Somali), Boerhaavia, sp. 

Ghaban (India), Pregnant. 

Ghalme (Pushtu), Salt-bush. 

Ghaltia (Rajputana), Surra. 

Ghee (India), Clarified butter. 

Ghunchi (India), Abrus” precatorius. 

Ghuz (Pushtu), Tamarisk. 

Giddah (Punjab), Inward-bending joints. 

Girki (Punjab), Knuckling over. 

Gokru) (India), Tribulus grass. 

Go! (Somali), a meat camel. 

Goryafun (Boran), Capparis tomentosa. 

Gram (India), Cicer arietinum, Linn; 
‘* chick pea.’’ 

Gub (Somali), Wild Jujube. 

Gub eal) Contagious necrosis of the 
skin. 

Gudan (Somali), Shoulder arthritis. 

Gudho (Somali), Trypanosomiasis. 

Guffar (Soudan), Trypanvosomiasis. 

Gulan (Somali), Salt-bush. 

Gumbor (Somali), Capparis tomentosa. 

Gur (India), Coarse brown sugar. 

Gurgura (India), Reptonia buxifolia. 

Gwara (India), Cluster Bean. 
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Hematuria: Bloody Urine. 

Hageen (Arab), R cing camel: 

Haggagaito (Somali), Elbow-brushing. 

Halfa (Arab), Esparto grass. 

Hamud (Somali), Wild Jujube, Zizyphus. 

Harig (Somali), Mimosa creeper. 

se oes (India and Arab), Peganum har- 
mala. 

Harun (Somali), Suceda, a salt-bush. 

Hashab (Arab), Acacia verek. 

Haud (Somali), the interior plateau. 

Hawa (India), Brain diseases; paralysis. 

Hej (Arab), Rutting. 

Hemiplegia: Paralysis of one side. 

Herio (Somali), Mat saddle. 

Hurna (Kordofan), Thorn-apple. 


Irgin (Somali), a poisonous _ Euphorbia. 

Irki (Punjab), the least serious form of 
elbow-brushing. ; 

Itsitt (Punjab), Boerhaavia diffusa. 


Jaffa (Arab), Trypanosomiasis. 

Jal (Punjab), Salvadora oleoides. 

Jalab (Punjab), Diarrhcea; purging. : 

Jambu (Sind), Taramira oil (Brassica 
eruca). 


Jand (N. Punjab), Wild Jujube; Zizy- 
us 


Jar P Punjab), Salvadora oleoides. 

Jehun (India), Louse. ; _ 

Jhand (8. Punjab), Prosopis spicigera. 

Jhandi (Punjab), Prosopis spicigera. : 

Jhola (India), Brain troubles; paren ale. 

Jhora (India), Wooden arches of Palan. 

Jhari (Punjab). Wild Jujube; Zizyphus. 

Jil (Sind), Indigofera pauciflora. 

Jit (Sind), Salvadora indica. ; 

Joolak (India), Contagious necrosis of the 
ki 


skin. 
Jooling (India), 
the skin. 
Jowari (Punjab), Millet. 
Jowassa (India), Camel-thorn. 
Juan (India), Camel-thorn. 


Contagious necrosis of 


Kabbar (Sind), Salvadora indica. 

Kach (Punjab), Elbow-brushing. 

Kach badhar (Punjab), another form of 
the same. 

Kagl (India), Small Tamarisk. 

Kammal (India), Stout blanket. 

Kamri (India), Paralysis. 

Kana (India), One-eyed. 

Kana or Kana hogya (India), Surra. 

Kander (Punjab), Gymnosporia spinosa. 

Kandera (Sind), Camel-thorn. 

Kandi (Sind), Prosopis spicigera. 

Kanir (Punjab), Oleander. 

Kao (Punjab), Wild olive. ; 

Kapali (Punjab), a septic inflammation of 
the head. 

Karbi (Punjab), Millet-chaff. 

Kareel (Punjab), Capparis aphylla. 

Karir (Punjab), Capparis aphylla. 

Karkara (Pushtu), Zizyphus nummalaria. 

Karran (Somali), Gelded camel. 

Karrab (India), Millet-chaff. 

Kasari dal (Sind), Muttur Pea. _ 

Kashkusha (Arab), Palatal expansion. 

Kekur (India), Acacia arabica. 

Khab (Punjab), a creeper, 
poisonous. 

Khadin (Turkish), Castrated hybrid camel. 

Khair (Punjab), Acacia catechu. 


reputed 


Khansa (Somali), Acacia nubica. 
Khar Lana (Punjab), a salt-bush. 


Kharish erumgab), Mange. 

Kharsarah (Persia), Oleander. 

Khosa fadia) Louse. 

Khuti (India), Rear arch of Palan. 

Ravan aeons Wild olive. 

omali alinites sgyptiaca. 

Kinree (Sind), Surra. ° = 

Kip (Punjab), Orthanthera viminea. 

Kirr (Sind), Capparis aphylla. 

Kirra yeaa Capparis aphylla. 

Kittr (Arab), Acacia melliflora. 

Kohan Cuaeb): Hump. 

Kori (Punjab), Pedestal. 

Kud (Somali), Anthrax, 
Septicemia, &c. 

Rall (Baluchi), Mange. 

Kula (Arab), Pedestal. 

Kurak (Rajputana), Pneumonia. 

Kurkura (Arab), Pedestal. 

Kuruss (Somali), Hump. 

Kutta ka makhi (India), Hippobosca fly. 


Hemorrhagic 


Laghunay (Pushtu), Spurge Laurel. 

Lana (India), Saltbush, several kinds. 
Lani (India), Saltbush, Suoeda, sp. 

Laot (Arab), Acacia nubica. 

ee Cara), Contagious necrosis of the 


Lei (Punjab), Small Tamarisk. 


Machhar (India), Mosquito. 
Machhar (Sind), Surra, 
Madboub or aoe (Arab), Chronic 
ry panosomiasis, 
Maghaz ki kera (India), ‘Camel-bot 


Magoub (Arab), Swellin O 

Hahindl ; (Somali), Maize, “Death. 
stina (india), Medicago denticula é 
Makloofa (Arab), Riding saddle. ? 
Malla (Punjab), Zizyphus Dummalaria. 
Malli (Punjab), Abscess. 

ee ae babe ye 

el zouba rab), Trypano iasis. 
Massala (India), Camel's pill ap ee 
Mata (India), Camel-pox. 

Matama (Somali), Millet. 

Maya (Turkish), Hybrid cow-camel. 

Mbori | (Sudan), Trypanosomiasis. 

Mehari (Arab), Riding camel. 

Mich (Baluchi), Tabanus. 

Micron: A_ thousandth part of a milli- 


_ metre. 
Mimosa (Arab), Acacia arabica. 
naar pe (India), Hay of Mung or 
ote 


Mohri (Punjab), Anthrax, 
Septiceemia, &c. 

Mor (Indus delta), Bronchitis. 

Mora (Punjab), Pneumonia, 

Morphological: Anatomical (microscopic). 

Mosh (Sind), Pneumonia. : 

Mote or Moth (Punjab), Phaseolus aconi- 
tifolius, 

Mudar (India), Calotropis procera. 

Mung (India), Phaseolous mungo. 

Munj (India), String made from Sac- 
charum sara. 

Musth (India), Rutting. 

Muttur (India), Lathyrus sativus. 


Hemorrhagic 


Naga (Arab), Cow-camel. 

Nakhel (Punjab), Nose-peg. 

Nara (Sind), Oleander. 

Naskor (Pushtu), Prosopis spicigera. 
Naurunk (Baluchi), a saltbush. 
Nawaith (Arab); Acacia arabica. 
Necrosis: Local death of tissue. 
Nim (India), Melia azadarachta. 
Nullah (India), Ravine; water-course. 


Oedema: Dropsical effusion. 
Okan (India), Tamarisk. 
Osmosis: Absorption through a membrane. 


Pahari (India), of the hills. 
Pakra (India), Indian riding saddle. 
Pala (Fanjeb), Dried leaves of Zizyphus 
nummailaria. 
Palan (India), Baggage saddle of Indfa. 
Palu (India), Palatal expansion. 
Pan (India), Mange. 
Panir-ak (Punjab), Mallow. 
Passage: Successive inoculations through 
a number of individuals of one species. 
Pathogenicity: Disease-producing power. 
Pet ka dard (India), Gripes, colic. 
Phappar (Punjab), Box. 
ipra (India), Surra with lung trouble. 
Phipri ka bimari (India), Pneumonia. 
Phitta or phit gya (India), Surra. 
Phog (Punjab), Calligonum polygonoides. 
Photaki (Punjab), Gymnosporia spinosa. 
Phulai (Punjab), Acacia modesta. 
Pilchi (India), Small Tamarisk. 
Pilosa (Pushtu), Acacia modesta. 
Pilu (Punjab), Saivadora oleoides. 
Poli (Punjab), Thistle. 
Purana (India), Surra. 
Pyogenic: Pus-producing. 


Rabi (India), Cold weather. 
Race (India), Luxation of Achilles ten- 
on 


Rakh (India), Forest; jungle. 

Rakh (Arab), Salvadora. 

Rati (India), Fungus on Acacia arabica. 
Reru (Punjab), Acacia leucophlea. 
Retem (Arab), Wild broom. 

Rimth (Arab), Salt bush. 


Sadra (Arab), Zizyphus; wild Jujube. 
Safari (Arab), Journey, tour. 

Sainji (Punjab), Melilotus parviflora. 
Salaf (Somali), Trypanosomiasis. 
Sanatha (India), Dodonca. 

Sangali (Somali), Camel-bot. 

Sar or sar gya (India), Surra. 
Sarkanda (India), Saccharum sara, 
Sarson (India), Indian Colza, 

Seroot (Sudan), Tabanus, 

Seyal (Arab), Acacia seyal. 

Shaf (Somali), Pedestal. 

Shaftal (India), a Trifolium. 
Shaljum (India), Turnip. 

Sheda (Jubaland), Hippobosca fly. 
Sheemuk (India), Chronic hind-limb lame- 


ness. - 
Shewa (India), Dalbergia sissoo. 

Shillin (Somali), Ticks. 

Shimalia (Arab), a camel from the north. 
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Shimbr (Somali), Brain disease; paralysis. 
Shing (Baluch), Camel-thorn. 

Shisham (India), Dalbergia sissoo. 

Shora (Pushtu), Salt-bush. 

Shutar khar (Persia), Camel-thorn. 
Sim-sim (India), Indian Colza. 

cine band hai (India), Stiff action of fore- 


egs. 

Siras (India), Albizzia lebek. : 

Sivr (Somali), Luxation of Achilles tendon. 

Sonchal (India), Mallow. 

Sowari (India), Riding camel. 

Stop: Hollow between the eyes. 

Sujhan (India), Anthrax, semorrhagic 
septicemia, &c. 

Sukal CRejputans), Surra. 

Suk gya (India), Surra. 

Sul (India), Abdominal pain. 

Sunkha (W. Punjab), Pneumonia. 

Sunt (Arab), Acacia arabica. 

Surra (India), Trypanosomiasis due to T. 
evansi. 

Sust (India), Depressed; ‘‘ lazy.” 

Sut (India), Anthrax, Hemorrhagic sep- 
ticemia, &c. 

Sutli (India), Hemp. 


Tabourit (Sudan), Trypanosomiasis. 
Taghaz (Baluch), A_ salt-bush. 

Tahaga (Sudan), Trypanosonfiasis. 

Takai (Somali), Mangrove. 

Talli (India), Datbergia sissoo. 

Tandai (India), Camel-thorn. 

Taramira (Punjab), Brassica eruca. 

Taraf (Arab), Tamarisk. 

Tatuki (Pushtu), Calligonum polygonoides. 
Temporal fosse: Hollows behind the eyes. 
Tenesmus: Straining to defecate. 

Thaddi (India), Camel-pox. 

Thal (Punjab), Sind Sagar Doab desert. 
Tibben (Arab), Chopped barley straw. 
Tibarsa (Rajputana), Surra (chronic). 
Timbar (Sind), Mangrove. 

Tinlu (Turkish), Hybrid male camel. 
Toot (India), Mulberry. 

Trismus: Locking of the jaw. 

Tundup (Arab), Capparis aphylla. 


Ushar (Sudan), Calotropis procera. 


Van (Punjab), Salvadora oleoides. 
Vertigo: Walking in a circle to one side. 


Wadi (Arab), Water-course; ravine. 

Waghogh (Somali), Rutting. 

Wah (India), Brain disease, paralysis; also 
diarrhoea. 

Wel (Punjab), Saltwort paralysis. 


Zahrbad (India), Dropsy; Surra. 

Zaitun (Pushtu), Wild olive. 

Zamai (Baluchi), Salt-bush. 

Zamindar (India), Farmer. 

Zaral (Pushtu), Gymnosporia spinosa. 

Zariba (Arab), Camp protected by cut 
thorny bushes. 

Zebuj (Arab), Wild olive. 

Zora (Arab), Pedestal. 

Zouzal (Arab), Gelded camel. 

Zoz or Zozan (Pushtu), Camiel-thorn. 
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Ababdeh, see Sudanese. 
Abomasum, 33. 
Diseases. 362, 307, 308. 
Abortion, 322. 
Abrus, 361. 
Abscess, 167, 237. 
Head, 172 to 177. 
Groin, 210. 
Loins, 155. 
Lungs, 286. 
Serous, 169, 210. 
Shoulder, 197, 271. 
Abyssinia, camels, 58. 
Acaclas i— 
arabica, 65, 68, 69, 76. 
eatechu, 67. 
leucophlea, 66. 
melliflora, 69. 
modesta, 66, 67, 68, 72. 
Mulea and Wattle, 70. 
nubica, 69. 
verek, 69. 
Acclimatisation, 47. 
Achilles tendon, see Gastrocnemius. 
Acromion process, 24, 27. 
fracture of, 193. 
Adductors, sprain of, 210. 
Aden, camels, 58, 124. 
tse-tse fly, 250. 
Adhatoda, 72. 
Administering medicine, 152. 
Afghanistan, camels, 54, 57, 114. 
grazing, 68. 
Wars, 40. 
Afterbirth, Retention of, 323. 
Agalactia, 324 
Ageing, 184. 
Albizzia, 66. 
Alfa, see Stipa. 
Algeria, see French North Africa. 
Alhagi, see Camel-thorn. 
Aloes, 155. 
Alum, 82. 
Alwar, 53. 
Amaurosis, 180. 
Amblyomma, 350. 
Ammon: Carb:, 154. 
Anesthesia, 158. 
Anchylosis, spine, 185. 
Andropogon, 68. 
Anglo-Egyptian Sudan, see Sudan. 


INDEX. 


Aniseed, 155. 

Anthrax, 268, 
like diseases, 270. 

Antimony, treatment, Tryps, 284 to 

959, 

Anus, prolapse, 308. 

Apomorphine, 158. 

Apoplexy. Heat, 333. 

Arab, names in ageing, 186. 
prek-saddles, 111. 
riding saddles, 126. 

Arabia, camels, 58, 124, 368. 
filariasis, 280. 
grazing, 70. 
trypanosomiasis, 290. 
Watering, 85. 

Arabian camel (species), 11. 

Arecoline, 154. 

Armo, 69. 

Arsenic, poisoning, 288. 
treatment. Tryps, 254 to 259. 

Artemisia, 368. 

Arteries, 36. 

Arthritis. hock, 214, 
polyarthritis, 215. 
shoulder, 19-4. 
stifle. 211. 

Asafectida, 155, 

Asia Minor, camels, 114, 138. 
erazing, 70. 

Asilides, 249. 

Astragalus, 20. 

Atlas, 20. 

Atrophy, gluteal muscles, 210. 
heart, 293. 
shoulder, 197. 

Auchenia, 9. 

Australia, camels, 44, 47, 59, 115, 124. 
castration, 94. 
draught camels, 1381. 
grazing, 70. 
plant poisons, 389. 
rutting, 89. 

Avicennia, see Mangrove. 

Axis, 20. 


Back-tendons, sprain, 208. 

Bactrian species, 10. 

Baggage-camel, 51, 121, & see Pack- 
work. 

Bagri, 53, 124. 


Bahawalpur, camels, 53. 
Balanites, 69. 
Balls, see Massalas. 
Baluchistan, camels, 56, 114, 124. 
erazing, 67. 
trypanosomiasis, 249. 
Barberry, 65. 
Barium, 155. 
Barley, grain, 89. 
ereen, 73. 
massalas, 82. 
straw, 77. 
Bayer ‘ 205,’" 242, 256, 259. 
Beans. 81, 82. See also Phaseolus, 
Cluster-bean, &c. 
Bed-sores, 167. 
Berseem, 69, 76. 
Bhang, 155. 
Biceps, 27. 
sprain, 198. 
Bilharzia, 310. 
Bikamr camel, 538, 123. 
Bisharin camel, 59, 124. 
Bites, see Wounds. 
Biting flies, 242 to 254, 349, 351 to 


we 


he 7 
Bladder, 37. 
Blankets, 114. 
Bleeding, 156. 
from nose, 148. 


Blindness, 181, & see Eye, diseases of. 


Bhistering, 159. 
Blood, 36. 
examination, 224, 275. 
in Urine, 317. 
Blunting tushes, 295. 
Boerhaavia, 76, 361. 
Bones. 20, 141. 
Bot. 298. 
Botriomycosis, 170. 
Box, poisoning, 358. 
Australian Box, 359. 
Brahuwi, 56. 
Brain, diseases of, 325. 
Bran, 81, 152. 
Brassica campestris, 75, 81, 132. 
eruca, 75, 78, 81, 182, 340. 
Breaking-in, 108, 124, 125. 
Breast-bone, see Sternum. 
Breast-piece, 113. 
Breeding, 95, 183. 
Breeds, 51, 123. 
Bridle, 105, 125. 
Broncho-pneumonia, 283, 287. 
Bruise, pads, 201. 
pedestal, 186. 
foot, 207. 


Brushing, elbow, 198 et seq:. 
fetlock, 206. 
hock, 214. 

Rui, 72. 


Cactus, 72. 
Caleis, os, 25. 
Calf, 97 et seq :, 305. 
Calving, see Parturition. 
Calligonum, 63, 68. 
Calotropis, 72. 
Camel-bot, see Bot. 
Camel, doctoring, 142. 
Camelida, 9. 
Camel-pox. 260. 
Camel products, 140. 
Camel-thorn, 66, 68, 69, 70, 78. 
Camping with camels, 117. 
Canary Islands, 48. 
Canine teeth, 30, 31, 295, & see Age- 
ing. 
Cannon-bone, 24. 25. 
fracture of, 202, 215. 
Capparis aphylla, 62, 68, 69, 70. 
tomentosa, 361. 
Careases, disposal of, 247. 
Carissa, 67. 
Carpus, 24. 
Carts, camel, see Draught camels. 
Cassia, 361. 
Castor Oil Tree, 361. 
Castration, 91, 320. 
effect on teeth, 135, 186. 
Cataract, 179. 
Catechu, 67, 154. 
Cephalomyia, 298. 
Cervical vertebre, 20. 
fracture, 184. 
Chaleida, 249. 
Chalk, 154. 
Chiretta, 1d0. 
Chlorodyne, 104. 
Chloroform, 158. 
Choking, 296, 329. 
Chrysopogon, 68. 
Chrysops, 352. 
Circulatory system, 3% 
Clipping, 98, 132, 339. 
Clover, 69, 75, 76, 78. 
Cluster-bean, 75, 78 ,81. 
Coceidiosis, 307. 
Coecum, 34. 
Coenurus, 331. 
“ Cold-struck ’’ Paralysis, 827. 
Colic, 304. 
Colocynth, 348, 361. 
Colon, 34. 
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Comparison, other pack-animals, 121. 

Conception, 96. 

Concussion of the Brain, 888. 

Congo Free State, tryps, 254. 

Conjunctivitis, 178. 

Constipation, 148. 

Consumption, 265. 

Contagious Necrosis of the Skin, 
848. 

Convulsions, 384. 

Copulation, 96. 

Cornea, diseases, 178, 179. 

Cotton, 76, 81. 

Cough, 150, 282. 

Cow-camel, 17, 20, 101, 128, 322, and 
see Breeding. 

Cranium, 22. 

Crimea, camels, 48. 

Cross-bred, see Hybrid. 

Crows, 163. 

Crupper, 113. ; 

Cryptogamic poisoning, 359. 

Cuba, camels in, 44. 

Culicide, 351, 353. 

Cummin, 155. 

Cyamopses, see Cluster-bean. 

Cysticercus, two sp:, 311. 


Dalhergia, 66, 68. 
Daphne, 359. 
Dates, 81, 82. 
Datura, 359. 
Debab, see Trypanosomiasis & 
Tabanus. 
Dehility, 149, 150. 
Deformities, 184, 202, 205. 
Dental pad, 29. 
Dentistry, 294. 
Dentition, see Teeth & Ageing. 
Dermacentor, 350. 
Dermatitis, see Eczema. 
Desert camel, 52. 
Dhoura, see Millet. 
Diaphragm, 35. 
Diarrhoea, 148, 305. 
Dicrocoelium, 311. 
Dictyocaulus, 287. 
Dietetic eczema, 348. 
Digestive system, 29. 
diseases & parasites of, 294. 
Dill, 155. 
Dislocation, eyeball, 176, 177. 
hip, 209. 
patella, 211. 
shoulder, 196. 
ss geographical, of camel, 
Oe 


Decking 189. 


Dodonoea, 72. 
Donkey comparison, 122. 


_Dorsal vertebre, 21. 


fracture of, 185. 
Draught (medicine), 152. 
Draught camels, 180, 1386. 
Drenches, 152. 

Dressings, 160, 162. 
Dries, 78. 
Dromedary, 12. 
Dropsy, 149, 287, 888. 
Drugs, useful, 154, 160. 
Dry fodder, 77. 
Dung, 141, 148. 
Duodenum, 33. 
Duration of life, 187. 
Dysentery, 305. 
Dystokia, 328. 


Far, 39. 
diseases of, 182. 
Earth, eating, 808. 
Echinococcus, see Hydatids. 
Eczema, 347. 
Egypt, bridle, 105. 
camels, 59, 114, 124, 868. 
filariasis, 280. 
grazing, 69. 
pack-saddle, 112. 
trypanosomiasis, 250. 
watering, 85. 
Elastie tissues, 15, 26, 27. 
Elbow-brushing, 198. 
Flbow-pad, bruised, 201. 
Electuary, 158. 
Elephant, comparison, 122. 
Emaciation, see Unthriftiness. 
Emasculation, see Castration. 
Enteritis, 807. 
Enteropogon, 68. 
Entropion, 181. 
Epilepsy, 334. 
Epsom salts, 154, 268. 
Equipment, draught, 131. 
pack, 105. 
riding, 126. 
veterinary, 154, 160. 
Eritrea, trypanosomiasis, 252. 
Erythrophloeum, 860. 
Eserine, 155. 


Euphorbias, 72, and see ‘‘ Irgin.”’ 
Examination for soundness, 862. 


Extensor tendons, 27, 28. 
Eve, 38. 
discharge from, 148. 
diseases, 177. 
dislocation, 176, 177. 


Eyelids, diseases of, 181. 
wounds of, 171. 


Face, abscess on, 172, 174. 
False spavin, 215. 
Fasciola, see Flukes. 
Fatty tissues, 28. 

Fauces, 29. 


Feats of endurance, 87, 88, 122. 


Feeding, 60, & see Rations. 
-mats, 114. 
sick camels, 151. 
Feet, 14, 27, 40. 
diseases of, 206. 
Femur, 25. 
fracture, 209. 


Fetlock, diseases of, 204 to 206. 


Fever, 144 to 147. 

Fibula, 25. 

Filariasis, 274, 

Firing, 160. 

Fish, 81. 

Fistula, 169. 

Fits, see Epilepsy. 

Flexor tendons of limbs, 28. 
sprains of, 208. 
metatarsi, sprain of, 219. 

Flies, protection from, 16, 358. 


& see Biting flies, Tabanus, &c. 


Floating bones, 25. 


Flour, see Wheat, Barley, Massalas, 


&e. 
Flukes, 288, 811. 
Fly-blow, 853, & see Wounds. 


Foetal membranes, Retention of, 
828 


Foot and Mouth Disease, 278. 
Forced marching, 122. 
Fording, 120. 

Forearm, diseases of, 201. 


Formalin treatment (tryps), 259. 


Formol-Gel test, 288, 259. 
Fracture, forelimbs, 198 to 206. 
hindlimbs, 209 to 219. 
lower jaw, 178, 
ribs, 185, 198, 
skull, 173. 
vertebrae, 184, 185. 
France, camels in, 48. 


French North Africa, camels, 59, 114, 


124, 186. 
castration, 93. 
filariasis, 280. 
grazing, 70. 
rutting, 89. 
trypanosomiasis, 251. 
watering, 85. 


French West Africa, trypanosomia- 
sis, 251. 
Frontal bones, 22. 
Frontal sinus, 22. 
suppuration in, 174, 
Fungi, poisoning, 359. 


Gangrene, lungs, 287. 
Garden refuse poisoning, 360. 
Garinda, 67, 208. 
Gaskin, diseases of, 211. 
Gastrocnemius tendon, 28. 
contraction, 212. 
luxation, 213, 
sprain, 214. 
Gastro-enteritis, 307. 
Gastrolobium, 359. 
Gelding, see Castration. 
Genital organs, 87, 38. 
diseases of, $19, 329. 
Geographical distribution, 22. 
Gestation, 95. 
Ghee, 81 
Giddah, 205. 
Giemsa stain, 226. 
Ginger, 155. 
Girki, 205. 
Girths, 118, 126. 
Glossina, see T'se-tse fly. 
Gluteus muscles, 28. 
atrophy of, 210. 
Goitre, 184, 
Gongylonema, 299. 
Grain, 79, 82, 83. 
Gram, bhusa, 77. 
effect on teeth, 136. 
grain, 79, 80. 
green, 75. 
Granuloma, streptococcal, 267. 
Grasses, 68, 70, 76. 
Grazing, 60 to 74. 
Greece, camels in, 48. 
Greenstuff, 74. 
Grinders (teeth), 30 to 32. 
Gripes, 3804. 
Groin, abscess, 210. 
Gullet, diseases, 299. 
Gum trees, see Acacias. 
Gur, 81. 
Gymnosporia, 67. 
Gyrostemon, 860. 


Hadendowa, see Sudanese. 
Hematoma, 169, 210. 
Hematopinus, 348, 

Hematopota, 248 to 253, 851, 352. 
Hematuria, 317. 
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Hemonchus, 308. 
Hemorrhagic Septicemia, 270. 
Hair, cainel, 140. 

test for tryps, 240. 
Haloxylon, 64. 
Halter, 105, 125. 


Handling camels, 137, 157, 191, 192. 


Harderian Gland, 38. 
Harness, see Draught. 
Hay. 78. 
Head, surgical diseases of, 171. 
Heart, 35. 
diseases of, 292. 
Heat Apoplexy, 333. 
Heights of camels, 139. 
Herio, 112. 165. 
Hernia, 185. 
Hills camels, 49, 51. 
Hip, joint, 25. 
diseases of, 209. 
Hippoboscide, 349. 
History of the camel, 41. 
Hock, 25. 
diseases of, 213, 348. 
Horny Pads, see Pedestal & Pads. 
Hoven, 300. 
Humerus, 24. 
fracture, 198. 
Hump, 13, 28, 60. 150, 167. 
leaning, 185. 
Hyena bites, 211. 
Hyalomma, 350. 
Hybrid. 133. 
Hydatids, brain, 331. 
liver, 311, 
lunes. 291, 
Hydrophobia, 264. 
Hyoid bones, 24. 
Hyoseyamus, 155. 
Hypertrophy of Pedestal, 186. 
Hypodermic injection, 153, 155. 


Ilium, 25. 
fracture, 209. 
Impaction of omasum, 302. 
Incisors, 30, 31. & see Ageing. 
overgrown, 294, 
India, camels, 46, 53, 100. 
filariasis, 274. 
grazing, 62. 
loading, 114. 
names for ages, 136. 
pack-saddles, 106. 
riding saddles, 126. 
rutting, 89. 
trypanosomiasis, 222, 
watering, 84, 88. 


Indigofera, 63, 68. 
Inguinal glands, 37. 
itbscess, 210. 
Innominate Bone, 24. 
Inoculation, camel-pox, 261, 264. 
Instruments, veterinary, 155, 160. 
Intestines, 33, 34. 
diseases of, 303. 
parasites, 308. 
Intravenous injection, 153. 
Iraq, camels, 58, 114. 
trypanosomiasis, 250. 
Irgin, poison, 358. 
Irki, 200. 
Ischiatiec Glands, 37. 
Ischium, 25. 
fracture, 209. 
Italy, camels in, 43. 
Itch, 335. 


Jamaica, camels in, 44. 
Jejunum, 33. 
Jhools, 114. 
Jigever flea, 354. 
Joints, 26. 
Jowari, see Millet. 
Jubaland, camels, 58. 
castration, 94. 
grazing, 68, 
rutting, 89. 
trypanosonnasis, 252. 
Jugular Vein, 35, 153. 
Jujube, wild, see Zizyphus. 
Junghi, gulab, 72. 


Kach. 198. 

Kaeh bhaddar, 200. 

Kajawah, 111. 

Kamela, 154. 

Kapah. 176. 

Kenya, cainels, 47, 58, 114. 
castration, 94. 
grazing, 68. 
rutting, 89. 
trypanosomiasis, 254. 

Keratitis, 178. 

Kerosene emulsion, 341. 

Khab, 361. 

Kidneys, 37. 
diseases, 317. 

Knee, bones, 24. 
diseases, 201, 202. 

Knock-knees, 202. 

Knuckling over, 205. 

Kraal eczema, 861. 


Lachrymal apparatus, 88, 39. 
Lactation. see Milk. 


Lameness, 190. 
Lana & Jani, see. Saltworts. 
Tuantana, 360. 
Larynx, 365. 
Tuathyrus, 75, 361. 
Teaning hump, 185. 
Leather, camel, 141. 
T.eeches, 299, 351. 
T.eg-ropes. 118. 
_Tieishman’s stain, 226. 
Tice, 348. 
Life, duration of, 187. 
Ligaments. 26. 
Ligamentum nuche., 26. 
Linguatula, 315. 
Tuinseed, 154. 
Lips, 29, 150. 
paralysis of lower, 331. 
wounds of, 171. 
Tiiver. 34. 
diseases, 311. 
Tialama, 9. 
Loads, 114. & see Draught camels. 
Loading. 115, 165. 
-nets, 115. 
-ropes, 112, 113. 
Lock-jaw, 268. 
Loins, abscess under, 185. 
saddle-sores. 166. 
Lower Jaw, 24, 26. 
fracture, 173. 
Tuumbar Vertebre. 21 
fracture, 18. 
Lungs, 35. 
disenses, 282. 
Luxatiou, Achilles tendon, 218. 
patella, 211. 
Lybia, see Tripoli. 


Lymph-glands, digestive system, 33, 


34. 
respiratory system, 35. 
others, 36, 37. 
Lyperosia, 243 to 258, 851 to 353. 


Madness, see Rabies & Mad Staggers. 
Mad Staggers, 325. 
Mag. Sulphate, 154. 
Maize, 76, 81. 
Makloofa, 127. 
Malva, 67. 
Mammary Gland, sce Udder. 
Mange, 335. 
Mango, 66. 
Mangrove, 67, 69, 76. 
Marching, forced, 122. 
pack-camels, 117. 
riding camels, 127. 


through fly-zones, 249. 
Marehan Expedition, 46. 
Massalas, 81, 152, 158. 
Maxillary Gland, 82. 
Meat, camel, 140. 
Medicago, 76. 

Melia, 66. 

Melilotus, 75. 
Membrana nictitans, 38. 
Mesopotamia, see Iraq. 


Metacarpus and Metatarsus, see 
Cannon-bones. 
Metre, 82. 


Microscopic examination, blood, 224, 
237. 

Military History of camel, 45. 
Milk, 97, 98, 140, 894. 
Milk-bush, see Calotropis and Irgin. 
Milk-teeth, 80 to 82, and see Ageing. 
Millet, grain, 79, 80. 

green, 76. 

‘‘ karrab,” 78. 

poisoning, 860. 
Mimosa, see Acacia arabica. 
Mimosa creeper, 69. 
Missa bhusa, 77. 
Molars, 80 to 82. 

diseases of, 294. 
Mouth, 29. 

gag, 160. 
Morocco, trypanosomiasis, 251. 


_Morphine, 155. 


Mosquitoes, 351, 353. 
Moulds, 889. 

Mud fever, 347. 
Mulberry, 66, 68. 
Mule, comparison, 121. 
Mule-camel, 1383. 
Mulga, 70. 

Muscide, 351 to 358. 
Muscles, 27. 

Mutton given to camels, 82. 
Muttur pea, 75, 361. 


Naganol, see Bayer ‘‘ 205.” 
Names according to age, 186. 
Narcissus poisoning, 860. 
Nasal discharge, 148. ° 
vein, 35. 
Native remedies, 142, 155, 164. 
Neck, bones, 20. 
diseases of the neck, 183. 
joints, 26. 
““ wry,’ 150, 828. 
Nematodirus, 808. 
Nephritis, 317. 
Nerium, 72, 357. 
Nervous system, 88. 
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diseases of, 325. bruised, 201. 
Nets, see Loading nets. and see Pedestal. 
Nigeria, camels in, 47. Pain, 147. ; 
Night-blindness, 181. Pakra, see Saddles, riding. 
Nile expedition, 45. Palan, see Saddles, pack. 
Nodular disease, intestine, 307. -makers, 120. 
liver, 811. ; Palatal expansion, 15, 29. 
lungs, 291. disease of, 296. 
omasum, 3)7. Palate, hard, 23, 29. 
skin, 851. Palestine, campaign, Great War, 46. 
Nose, 28, 34. grazing, 70. 
-bags, 114. trypanosomiasis, 250. 
-peg, 103, 125. Pancreas, 34. 
-rings, 125. Papilloma, 348. 
-ropes, 105, 119, 125. Paralysis, 327, et seq. 
Nostrils, torn, 171. lower lip, 381. 
Nursing sick camels, 151. optic nerve, 180. 
Nyctalopia, 181. Paraphymosis, 319. 
Parotid glands, 82. 
Oats, 81. abscess of, 178. 
Occipital bone, 22. Parturition, 97. 
Oedemas, 149. difficult, 828. 
before calving, 823. Pastern, fracture, 207. 
of lungs, 287. Patella, 25. 
Oesophagus, see Gullet. luxation of, 211. 
Oestrum, 96. Paunch, see Rumen. 
Oil-cakes, 81. Pedestal, 39, 98. 
Oiling, 182, 340. diseases of, 186. 
Oleander poisoning, 72, 357. Peganum, 72. 
Olive, see Wild Olive. Pelvis, 24. 
Oman, camels, 58, 124. fractures of, 209. 
Omasum, 33. | Pendulous lower lip, 150. 
impaction of, 302. Penis, 37. 
Onchocerca, 351. : diseases of, 819. 
Opacity, cornea, 179. Pennisatum, 68. 
lens, 179. Pentastoma, 315 
Open bursa, 204. Perforans tendon, 28. 
joint, 215. Perforatus tendon, 28. 
Operations, see Surgery. Pericarditis, 292. 
Ophthalmia, 179. Peritoneum, 84. 
Orhit, 28. Peritonitis, 311. 
abscess in, 177. Permanent teeth, 30 to 82, and see 
Orchitis, 320. Ageing. 
Ornithodorus, 223, 245, 247, 350. _ | Persia, camels, 47, 114, 188, 3868. 
Orthanthera, 64. Petrous temporal bone, 22. 
Os calcis, 25. Phalanges, 24, 25. 
corone, 24. Pharyngeal gland, 36. 
pedis, 24. Pharyngitis 297. 
suffraginis, 24. Pharynx, 32. 
suffraginis, fracture of, 206. diseases of, 295. 
Ostertagia, 308. Phaseolus, 75, 77, 80. 
Ovaries, 38. Phymosis, 819. 
Overshot, 294. Picric Acid, treatment for tryps, 259. 
Oxylobium, 359. Pigmented Urine, 818. 
Pace, 117, 125, 127. Placenta, 38. 
Pack-horse, comparison, 122. Plains camels, 49, 51. 
Pack-work, 103. Pleura, 35. 


Pads, horny, 39. Pleurisy, 283, 289. 


Points, baggage-camel, 121. 
bull-camel, 100. 
cow-camel, 101. 
riding-camel, 124. 
Poison plants, 73, 356 to 361. 
Poll-glands, 389. 
Polyarthritis, 215 
Posterior tibial artery, 36. 
Post-mortem work, 156. 
Pot. Bicarbonate, 154. 
Powindah camels, 54, 57. 
Pregnancy, 96, 97. 
Premolars, 30 to 82, and see Ageing. 
Prepectoral Glands, 35. 
Prescapular Glands, 36. 
-abscess in, 197, 271. 
_ Products, camel, 140 
Prolapse, anus, 308. 
uterus, 323. 
vagina, 328. 
Prosopis, 68. 
Prostate gland, 37. 
Pseudo-tuberculosis, 266. 
Puberty, 96. 
Pulse, 145, 147. 
Punctured foot, 208 
Punjab, camels, 53, and see India. 
Purchasing camels, 101, 186, 362. 
Purging, seasonal, 182. 


Quarters, diseases of, 209. 


Rabies, 264 
Radius, 24. 
fracture, 201. 
Rail, transporting camels by, 138. 
Rajputana, camels, 58, 128, and see 
India. 
Rations, 78, 82, 83. 
Reins, 125. 
Reporting sickness, 156. 
Reptonia, 67. 
Respiration, 146. 
Respiratory system, 34. 
diseases of, 282. 
Restraint, 157, 192. 
Retention of afterbirth, 323. 
Reticulum, 33. 
Rheumatism, fetlock, 204. 
hock, 214. 
knee, 202. 
neck, 183. 
shoulder, 194. 
Rhipicephalus, 350. 
Ribs, 21. 
fracture of, 185, 198. 
Riding camels, 51, 92, 128. 
Riding, notes on, 128. 


Rinderpest, 272. 
Riverine camels, 52. 
Rojan camel, 68. 
Rope-galls, see Wounds and Saddle- 
sores. 

Rose-laurel, see Oleander. 
Rumen, 82, 33. 

diseases of, 3800. 
Rump, serous abscess, 210. 
Rupture (Hernia), 185. 

of lungs, 287. 
Rutting, female, 96. 

male, 89, 

male, permanent, 91. 


Saccharum, 72. 
Sacrum, 21. 
Saddles, pack, 106, 118, 164. 
riding, 126 
sores, 164. 
Sahara, see French N. Africa and 
French West Africa. 
Salivary Glands, 82. 
Salivation, 148. 
Sallenders, 348. 
Salsolaceous plants, see Salt-bush. 
Salt, 82. 
Saltbush and Saltwort, 64, 67, 68, 
69, 70, and 78. 
Saltwort Paralysis, 831. 
Salvadoras, 63, 68, 69, 70. 
Salvarsan, treatment, tryps, 255. 
Sand-coliec, 304. 
Sand-flies, see Simulide. 
Sarcopsylla, 354. 
Sarcoptis, 335. 
Sarcosporidiosis, 267. 
Scabies, see Mange. 
Scapula, 24. 
fractures, 1938, 194. 
Schistosomum, 3810. 
Scirrhus cord, 820. 
Scrotum, bites of, 319. 
Scurfiness, 348. 
Seasonal Oiling, 182. 
Sea transpo't of camels, 138. 
Seistan, camels, 57. 
rabies in, 264. 
trypanosomiasis, 250. 
Senna, 361. 
Serous abscess, 169, 210. 
Sesamoid bones, 24. 
Sheath, 38 
bites of, 319. 
Shipping camels, 188. 
** Shivering,” 880. 
Shoulder. diseases of, 193. 
jeint, 26. 


380 


Sicily, camels in, 43. 
Silledar system, 55, 120. 
Simarubacea, 69, 361. 
Simulidey, 353. 
Sind Sagar Doab, see Thal. 
Sinde, camels, 55, 128, and see India 
Sinus and fistula, 169. 
in Pedestal, 186. 
Sinus, frontal, see Frontal sinus. 
Skin, 1 
Changes in, 149. 
Diseases & Parasites of, 385. 
Skull, bones, 21. 
fractures, 173. 
Slinging, 189. 
Snake-bite, 355. 
Socotra, 58. 
Sodom apple, 72. 
Somaliland, camels, 57, 114, 124. 
castration, 93. 
cautions in ageing, 135, 136. 
grazing, 68. 
herio, 112, 165. 
polyarthritis in Great War, 215. 
rutting, 89. 
trypanosomiasis, 252. 
watering, 85, 87. 
Sore Back, 164. 
Sore Feet, 206. 
Sores, see Wounds. 
Sorghum poisoning, 860. 
Soundness, examination for, 362. 
South Africa, camels, 44. - 
trypanosomiasis, 254. 
South America, camels in, 43. 
Spain, 48, 46. 
Spare camels, 115. 
Spavin, false, 215. 
Specific treatment for trypanosomia- 
sis, 254. 
Specimen Rations, 82, 88. 
Spermatazoa, 37. 
Spermatic cord, 37. 
Spine, see Vertebre. 
Spleen, 34. 
Sporobolus, 68. 
Sprain, Achilles tendon, 214. 
adductor muscles, 210. 
biceps, 198. 
flexor metatarsi, 212. 
flexor tendons, 203. 
hip, 210. 
shoulder, 197. 
Spring eczema, 347. 
Spurge-laurel, 359. 
Staining trypanosomes, 225. 
Staling, 17. 


Staphylomn, 179. 

Stenson’s duct, 32. 

Sterility, 322. 

Sternum, 21, & see Pedestal. 

Stipa, 70. 

Stifle, diseases of, 211. 

Stomachs, 15, 32, 33. 
diseases of, 300. 

Stomach Staggers, 325. 

Stomoxys, 243 to 253, 351 to 358. 

Strains, see Sprains. 


Straw, 77. 


Straying, 74. 
Streptococcal Gunulotia 267. 
Streptothricosis, 266, 343. 
Strongyles, 287, 308. 
Strychnine, 154. 
Sturdy, 831. 
Subcutaneous injection, 158, 155. 
Sublumbar Abscess, 185. 
Submaxillary Gland, 36. 
abscess in, 172. 
Sudan. camels, 59, 124. 
filariasis, 280. 
grazing, 69. 
trypanosomiasis, 252. 
watering, 8d. 
Sueda, 64, 69. 
Suffocation, 334. 
Suffraginis, see Os. 
Suleetah, 113. 
Sunstroke, 333. 
Superior maxillary sinus, 23. 
Suppuration, frontal sinus, 174. 
of lungs, 286. 
Supra-orbital canal, foramen & vein, 
- 92, 23, 3d, 36. 
Surgery, 157 to 216. 
Surra, see T'rypanosomiasis, India. 
Suspensory hgament, 26. 
Swimming camels, 120, 189. 
Syria, trypanosomiasis, 250. 


Tabanus, 2483 to 254, 351, 352, S6. 

Tenia, see ‘Tapeworm. 

Tail, diseases of, 189. 

Tamarisk, 65, 68, 69, 70. 

Tandla, 76. 

Tapeworm, 309, & see Hydatids. 

Tar, 251, 342, 348. 

Taramira, see Brassica eruca. 

Tarpaulin, 113. 

Tarsus, 25. 

Tartar Emetic, see Antimony. 

Teeth, 15, 29 to 32, & see Ageing, 
diseases of, 294. 


Temperature, normal, &c., 144. 


Temporal fossa, 22. 
abscess of, 172. 

Temporal Glands, 16. 

Tendons, 27, &-see Sprains and 

Luxation. 

Tendon of Achilles, see Gastrocne- 

mius. 

Testicles, 37. 
diseases of, 319. 

Tetanus, 268. 

Thal camel, 54, 64, 381. 

Theileria, 265. 

Thelazia, 180. 

Thigh, diseases of, 209. 

Thistle, 67. 

Thorn-apple, 359. 

Throat, diseases of, 268, 270, 295. 

Thyroid, 89. 
goitre, 184. 

Tibben, 77. 

Tibia, 25. 
fracture, 211. 

Ticks, 141, 350. 

-eczema, 347, 
Ornithodorus, 228, 245, 247, 350. 

Tongue, 29. 
wounds of, 171. 

Torn nostrils, 171. 

Trachea, 35. 

Transport, by rail & sea, 188. 

Trephining, 175. 

Trichiasis, 181. 

Trichocephalus, 309. 

Trichostrongyles, 309. 

Trifolium, see Clover. 

Tripoli, camels, 59. 
filariasis, 280. 
trypanosomiasis, 251. 

Trypanosoma, berberum, see T. 

brucei type. 
brucei type, 219, 222 to 254. 
congolense, see T. pecorum type. 
evansi, 224, & see T. brucei type. 
pecorum type, 219, 252 to 254. 
somalilense, see T. pecorum type. 
sudanense, see T. brucei type. 
vivax, 252. 

Trypanosomiasis, 217. 
Anglo-Egyptian Sudan, 252. 
Baluchistan, 249. 

British Somaliland, 252. 
Camel, of (types), 219. 
Congo, 254. 

Diagnosis, 224 to 237. 
Egypt, 250. 

Eritrea, 252. 

Formol-Gel Test, 238, 259. 
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French North Africa, 251. 

French West Africa, 251. 

Uair Test 240. | 

Immunity, 242. 

Incubation period, 227. 

Indian Surra, 222. 

Iraq, 250. 

Italian Somaliland, 252. 

Jubaland, 252. 

Kenya, 254. 

Mode of spread of, 242. 

Morocco, 251. 

Paralysis, in, 330. 

Post-mortem appearances, 227, 241. 

Preventive measures, 246 to 254. 

Prognosis, 241. 

Seasons, 243, 249 to 254. 

Seistan, 250. 

South West Africa, 254. 

South West Asia, 250. 

Specific treatment, 158, 254. 

Sudan, see Anglo-Egyptian and 
French Africa. 

Surra, see Indian Surra. 

Symptoms, 228. 

Tabanus, 86, 248 to 254, 351, 352. 

‘Treatment, 158, 254. 

Tripoli, 251. 

Tse-tse fly, 86, 250 to 253, 351 to 
853. 

Urine Test, 240. 

Zones, 247 to 254. 

Tse-tse fly, 351 to 358, 86. 
Anglo-Egyptian Sudan, 252. 
Arabia, 250. 

French West Africa, 251. 
Italian Somaliland and Jubaland, 
252, 253. 
Kenya, 254. 
Tuberculosis, 265. 
Pseudo-, 266. 

Turbinated bones, 28. 

Turkey, 48, and see Asia Minor . 

Turmeric, 155. 

Turpentine Oil, 154. 

Turnips, 76. 

Tushes, see Canine Teeth. 

Tympanitis, 300. 


Udder, 38. 
diseases of, 824. 
lymph,gland of, 37. 
Ulna, 24. 
fracture, 201. 
United Provinces, camels, 48, 58, 
and see India. 
United States, camels in, 44. 
Unthriftiness, 149. 
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Urethra, 87, 88. 

Urinary system, 37. 
diseases of, 817, 319. 

Urine, 141, 317. 
changes in, 148. 


test for trypanosomiasis, 240. 


Uterus, 88. 
diseases of, 822. 


Vagina, 88. 
prolapse of, 823. 
Variola, 260. 
Veins, 35, 38. 
Ventral hernia, 185. 
Verminous Bronchitis, 287. 
Vertebre, 20, 21. 
anchylosis of, 185. 
fractures of, 184, 185. 
Vesicule seminales, 87. 
Veterinary Section, 142. 
Vomition, 299. 
Vulva, 38. 


War, mortality in, 119. 

Warts, 

Watering, 84. 
over-distention in, 801. 
sick camels, 152. 


Water-in-foot, 207. 
Water-sacs (stomach), is, 16, 82, 38. 
Wattle, 70. 
Weevils, 81 
Wehl, 881. 
Weights, of camels, 139 
Wharton's duct, 82. 
Wheat, grain, 81. 
green, 75. 
massalas, 82. 
straw, 77. 
White bhusa, 77. 
Whitlow, 209. 
Wild camels, 11, 46. 
Wild Olive, 66, 67, 68, 70. 
Willow, 68. 
Windgalls, 205. 
Wolf’s teeth, 30 to 32, and see 
Ageing. 
Womb, see Uterus. 
Worms, 974, 287, 808, 35I. 
in eye, 180. 
Wormwood, 368. 
Wounds, 160, 171, 189, 211, 319. 
Wryneck, 150, 327. 


Zizyphus, 68, 65, 67, 68, 69, 70. 
Zoology, of ‘camel, 9. 
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